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Additional Observations on the optical Properties and Structure of heated 
Glass and unannealed glass Drops, By David Brewster, LL,D. 
F.R.S. Edin. and F,S,A, Edin., In a Letter addressed to the Right 
Hon. Sir Joseph Banks, Bart, K,B, P,R,S, Read November 10, 
1814. IPhil. Trans, \Sl5,p. 1.] 

J.N this continuation of the author's remarks on Rupert's drops, he 
observes, that when they are made of colourless glass, and are held 
before a sheet of white paper, even the unbroken drops exhibit some 
appearances which he considers as marks of a crystalline texture ; 
and when they are broken in such a manner that the parts are re- 
tained in their relative situation, the structure shows a cleavage in 
the direction of lines diverging from the apex, or rather in the form 
of conical layers, having a common axis, with their apex towards the 
blunt end of the drop. 

Since the surface of these drops is cooled suddenly by plunging 
into water, and fixed before the central parts are contracted, the 
author conceived that their specific gravity might be less than that 
of annealed drops ; and indeed a dMierence was found upon trial, 
amounting to Vrth part in the aggregate bulk of its external dhnen- 
sions ; but it appeared, on examination, that the contraction of the 
glass had taken place from within outwards, so as to leave cavities in 
the interior sufiicient to account for the difference of weight, without 
supposing any intrinsic difference of density in the glass itself. 

Dr. Brewster further observed, that by heating a drop to redness, 
and allowing it to cool gradually, these cavities disappeared entirely, 
80 as to prove that they did not arise from included air, but merely 
from the internal contraction of the glass. 

Since considerable difficulty occurs in preserving unannealed drops 
of flint glass, the author has paid attention to the circumstances most 
favourable to their preservation, and recommends removing them 
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from the water in which they have been plunged, as soon as the red- 
ness in the centre of the drop ceases to be visible. 

Since the smallest portion of any polarizing crystal polarizes or 
depolarizes light according to its position, the author expected to find 
the same property in the fragments of a broken drop, but upon trial 
they did not appear to possess this property. 

Of the many important conclusions to which the author thinks that 
these experiments are calculated to conduct us, there is one which 
he considers too palpable to be passed over, namely, that when the 
particles of glass are separated to a certain distance by the expansive 
agency of heat, they assume a crystalline arrangement, which would 
not be discovered but by fixing them in this state by sudden cooling ; 
since the gradual approximation of the particles, by slow codling, en- 
tirely destroys the crystalline structure thus produced. 

In a note the author remarks, that on more than one authority 
steel is said to be less dense after being hardened by quenching than 
before, which he ascribes, as in glass, to the sudden induration hav- 
ing commenced at the surface. And he takes occasion to suggest 
the possibility, that under these circumstances moderate changes of 
temperature may not occasion any degree of expansion, and that we 
may obtain, within certain limits, a substance of invariable length 
that may be useful for pendulums. 

Description of a new Instrument for performing mechanically the Invo- 
lution and Evolution of Numbers, By Peter M. Roget, M,D, Com- 
municated by William Hyde Wollaston, ilf.D. Sec. R.S. Read 
November 17, 1814. IPhil. Trans, 1815,;?. 9.] 

The present instrument depends upon a new extension of the prin- 
ciple of the common sliding-rule ; for as in that numbers themselves 
are multiplied or divided by the mechanical addition of their loga- 
rithms, so in this their logarithms are multiplied or divided by me- 
chanical application of corresponding logometric spaces. 

In the common tables of logarithms, that of 10 is 1, and those of 
its simple powers are 2, 3, 4, &c. ; so also the logarithm of the square 
root of 10 is ^, or '5 ; the fourth root is J, or '25, being a decimal 
index expressing a power of 10 less than unity. In the same manner 
all other numbers are considered as powers of 10, and their logarithms 
are integral or decimal indices of those powers. 

In the common sliding-rules the divisions are so placed as to mark 
intervals that are proportional to these indices ; so that by simple 
juxtaposition the sum or difference of any two indices, and conse- 
quenUy the product or quotient of any two numbers, appears by in- 
spection. 

In this manner, by addition of two equal logometric intervals, the 
square of any number may be found ; but the instrument so con- 
structed is not prepared to give the higher powers, without propor- 
tionally frequent repetitions of the same process, which gives at length 
a multiple of the index by the tedious operations of repeated addition. 



The instrument contrived by Dr. Roget, is constructed to answer 
this last purpose, with the same facility as common multiplication 
and division are performed by the common sliding-rule. 

For in the same manner as numbers are considered as powers of 
10, so their indices, whether integral or decimal, being, in fact, num- 
bers, may again be regarded as powers of 10 ; and Sieir secondary 
indices, or logarithmic logarithms, may be laid down as logometric 
intervals, to which other logometric intervals may be added or sub- 
tracted mechanically, so as to present to view any multiples or ali- 
quot part of a logarithm, and consequently any powers whatever of 
tiie number to which that logarithm is index ; for when the unit of 
Gunter's line, on the slider, is applied to any number on the scale, 
divided into logometric logarithms, then 2 on the slider corresponds 
to the square, 3 to the cube, &c. of the same number. 

The author enumerates various uses to which such an instrument 
is applicable. To all cases of geometrical progression the application 
is obvious for finding the common ratio, the number of terms, or any 
particular term in the series. An approximate solution is thus given 
to all questions of compound interest, to regularly progressive in- 
crease of population, and to many calculations of chances. To cases 
also of the reduction of temperature which a body undergoes by com- 
munication to a surrounding medium ; and to successive stages of 
exhaustion, by an air-pump, it may be applied with equal advantage. 

Since the scale of ihe instrument presents to view the proportion 
of logarithms to each other, while the slider represents the ratios of 
Uieir respective numbers, it becomes a means of illustrating many 
points relative to the general theory of logarithms, whether to ex- 
hibit a series of logarithms formed according to any particular mo- 
dulus, or by an inverted position of the slider to find the moduli of 
all different systems, and accordingly in that, for instance, in which 
the modulus is equal to the basis. 

In this inverted position of the slider it affords a ready answer to 
various exponential equations, which do not admit of any direct so- 
lution, as, for instance, if a?* = 100. Let the unit on the slider be 
placed opposite to 100 on the rule, then 2 will be found opposite to 
10, which is the square root of 100; 3 will be opposite to 4*641, 
which is the third root of 100 ; and by attending to the decreasing 
numbers which correspond to increasing numbers on the slider, it will 
be seen that 3*6 is the point at which they appear equal, showing 
that S'&'^ is nearly equal to 100, and is therefore approximately the 
root required. 

The author concludes by pointing out various forms in which such 
an instrument may be constructed ; since the line divided into logo- 
metric logarithms may be turned into a spiral, or arranged according 
to any other of the various modifications that have been given to the 
common logometric line of Gunter. 
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Experiments on the Depolarization of Light as exhibited by various 
mineral, animal, and vegetable Bodies, with a Reference of the Phe- 
nomena to the general Principles of Polarization . By David Brewster, 
LL.D. F.R.S. Edin, and F,S,A. Edin, In a Letter addressed to 
the Right Hon, Sir Joseph Banks, Bart. K.B, P,R,8, Read De- 
cember 15, 1814. [Phil, Trans. 1815,;?. 29.] 

When a ray of light has been so modified by reflection or refraction 
that in certain planes it is not divided into two parts by a prism of 
Iceland spar, that ray is said to be polarized ; but it may again, by 
several means, be rendered divisible, and is then said to be depola- 
rized. The object of the author, in this letter, is to comprise expe- 
riments on the depolarizing properties of a great variety of substances 
at the same time, and thence to deduce the general principles on 
which the various degrees or modes in which they exhibit this pro- 
perty depend. 

Dr. Brewster has already, in a former communication, described 
the general phenomena of depolarization by mica, calcareous spar, 
topaz, and otiier regularly crystallized bodies, which have two neutral 
axes at right angles to each other, and two depolarizing axes also at 
right angles to each other, but making angles of 45° with each of 
the neutral axes. 

Of the bodies now enumerated by the author, some have no pola- 
rizing or depolarizing properties, as rock salt, fluor spar, and spinelle 
ruby. Out of seven specimens of diamond, four did not depolarize ; 
one depolarized about one fifth of the light, one about one half, and 
one nearly all the light in every position. 

The next class of bodies subjected to experiment by the author, 
are vegetable and animal substances, from which he expects to de- 
duce important conclusions. 

Gum arabic depolarizes light in every position, unless in extremely 
ihin chips. Cherry gum also depolarizes light, with some appearance 
of a neutral axis. Caoutchouc has the same property ; and though 
it loses it when fused by heat, it recovers the same power gradually 
in the course of a few weeks. White wax, melted between two 
plates of glass, depolarizes in every position. Bees' wax has the same 
property, as may be exhibited by inclosing a portion of a cell of a 
honey-comb between layers of Canada balsam. 

Manna, camphor, and balsam of Tolu were tried with the same 
results. Various fibrous vegetable substances have also the property 
of depolarizing, but have neutral axes in the direction of their fibres. 

Adipocire from various sources, spermaceti, and soups of all sorts, 
depolarize in every position. Various kinds of hair, wool, feather, 
and silk depolarize, but have neutral axes in the direction of their 
length, and at right angles to it. 

Human cuticle, human nail, and various kinds of horn ; the cornea 
of the eye of a man, cow, or fish ; a piece of bladder, isinglass, or 
glue, depolarize in all positions. Certain other animal substances, 
which are distinctly fibrous in one direction, exhibit neutral axes in 



that direction, and at right angles to it, though they depolarize in 
other directions. 

Acetate of lead, confusedly crystallized between two plates of glass, 
depolarizes in all positions. Plates of ice have in general the same 
effect, though some exhibit neutral axes. 

Oil of mace being a soft solid, opake from confused crystallization, 
depolarizes also in all positions ; but it also exhibits, through a very 
thm margin, a peculiarity not observed in any of the preceding ex- 
periments. When the flame of a candle is viewed through it, the 
flame appears surrounded by a halo ; but if the light be polarized 
before it is transmitted through the oil of mace, then the flame has 
four wings or luminous radiations, at right angles to each other ; and 
accordingly if two pencils of light be received at the same time by 
transmission through Iceland spar, then there are two such images, 
with their four wings transversely situated, so that the rays of one 
image correspond in position with the blank spaces of the other. 

A slice of tortoiseshell, which also depolarizes in every position, 
exhibits also, by the polarized light of a candle, faint liuninous rays, 
similar to those seen by oil of mace. 

The author next classes these bodies according to the various de- 
grees in which they more or less perfectly depolarize, and more or 
less perfectly possess neutral axes, in which depolarization does not . 
take place. 

The simplest case of depolarization is that effected by a thin plate 
of Iceland spar, or other regularly crystallized body, the principal 
section of which is not in the plane of polarization, or at right angles 
to it, and consequently occasions the polarized ray to be subdivided 
into two others transversely polarized, according to the original ob- 
servation of Huygens. Hence if other bodies, as hair, wool, silk, &c. 
have neutral axes or planes, in which a transmitted ray retains its 
polarization, while it is depolarized in other positions, this affords op- 
tical evidence of the regularity of their internal texture ; and though 
they cannot be called doubly refracting crystals, yet the author con- 
ceives that they form two images, which are coincident, but differ- 
ently polarized, and accordingly that these bodies should be called 
doubly polarizing crystals. 

Other bodies, on the contrary, like the confusedly crystallized ace- 
tate of lead, having axes in all directions, present no neutral axes, 
but depolarize in every direction ; while others, according to the de- 
gree of their crystalline texture, have the property of depolarizing a 
greater or less proportion of the incident fight, or, according to the 
degree of regularity of that texture, may exhibit some appearance of 
neutral axes. 

With regard to oil of mace. Dr. Brewster observes, that since the 
continuous halo which surrounds the flame of a candle seen through 
it, is divided, by refraction through a prism of Iceland spar, into two 
sets of luminous radiations surrounding the two flames seen through 
it, having the luminous rays of the one corresponding in position to 
the vacant spaces of the other, he infers that the halo, itself, m fact. 



consists of eight luminous octants alternately polarized in a different 
manner ; and observes, that if we knew in what way the halo is 
formed, there would probably be no difficulty in explaining these re- 
markable phenomena. 

On an ebbing and flowing Stream discovered by boring in the Harbour 
of Bridlington. By John Storer, M.D, Communicated by the Right 
Hon, Sir Joseph Banks, Bart, K.B, P,R.8, Read January 19, 
1815. [Phil, Trans, 1815,;?. 54.] 

In the year 1811, with a view to making certain improvements in 
the port of Bridlington, an examination was made of the depth of a 
stratum of clay, and another of gravel, at some distance below high- 
water mark. At low water the harbour is dry, and at high water it 
has from fifteen to seventeen feet of water in the deepest part. The 
spot fixed upon for boring, has about six feet of water in ordinary 
tides. 

After boring through 28 feet of clay, and subsequently through a 
mixed stratum of chalk and gravel, the augur was found to strike 
against a solid rock, on which that instrument could make no im- 
pression, and the work was discontinued, without any appearance of 
water at that time rising in the bore. But in the course of an hour 
or two it was observed to be filled to the top with very limpid fresh 
water, wliich, after a short time, was projected some inches above 
the summit, in a stream equal to its calibre. As the water was found 
to be fit for washing, and all culinary purposes, the bore was first 
seciured by an elm stock ten feet long, and perforated with a three- 
inch augur, through which was passed a copper tube of the same 
diameter, well tinned to the depth of 32 feet, and which thus reached 
from the bottom of the elm stock to the solid rock, in order to pre- 
serve a supply of water for the use of the town. 

The stream, however, is found not to be constant, but to cease re- 
gularly when the tide has fallen to a certain distance, and not to flow 
again tiU the tide returns to the same level, its force increasing regu- 
larly as the tide advances ; and it may be observed to be propelled 
with much force, even after the bore is overflowed by the tide. By 
attention to the height of the tide at the time that the water begins 
to flow, it is found to be very regularly 49 or 50 inches below the 
level of the top of the bore, excepting after any very unusual fall of 
rain, when the water has been known to flow even when the tide has 
fallen as much as eight feet below the top of the bore. 

These appearances, says the author, seem not to admit of any sa- 
tisfactory explanation, without supposing some subterraneous com- 
munication between the water of the sea and that of the spring ; and 
Mr. Milne, under whose direction the work has been conducted, con- 
ceives the stratum of clay, through which the water issues, to extend 
over the whole bay in front of the harbour, as far as to Smithwick 
Sand, which is known to be supported by a ledge of rock that has 
an almost perpendicular face> and very deep water beyond it. It is 



through the fissures of this rock that the water is supposed to issue, 
till overpowered by the increasing column of tide, which, by its 
greater specific gravity, will occasion it to find vent at a level which 
will be more above the point at which the two fluids meet in pro- 
portion to the diflerence of their densities. 

In confirmation of this hypothesis it is further observed, that after 
very stormy weather, when there is an unusual swell upon that coast, 
the water is discharged with an evident undulation. 

Dr. Storer, however, observes, that the relative altitude to which 
the spring is elevated after much rain, rather militates against its 
correctness ; and he would expect the additional force of the column 
of spring water at such times to. produce an opposite effect, by 
enabling it to overcome the same column of sea- water during a longer 
period in each tide. 

As it seemed probable that the subject may be elucidated by an 
acquaintance with the peculiarities of the springs in the neighbour- 
hood, the author remarks, that upon the Wolds behind Bridlington 
there is very little water during summer and autumn ; but in the 
course of two or three weeks after the commencement of frost, the 
springs begin to run copiously, and in some instances even with con- 
siderable impetuosity. 

On the Effects of simple Pressure in producing that Species of Cry- 
stallization which forms two oppositely polarized Images, and exhibits 
the complementary Colours by polarized Light. By David Brewster, 
LL.D. F.R.8, Edin. and F.8.A, Edin. In a Letter addressed to 
the Right Hon. Sir Joseph Banks, Bart. K.B. P.R.S. Read Ja- 
nuary 19, 1815. [Phil. Trans. 1815, j?. 60.] 

The author having, in former experiments on the depolarization of 
light by a mixture of resin and bees' wax, had reason to suppose that 
the effects were modified by pressure, now examines the effects of 
pressure on a class of substances which, from their elasticity, will 
restore themselves after removal of the force applied, and thence ad« 
mit of greater variety in the repetition of the experiments. By em- 
plojring animal jellies, he had an opportunity of giving them any de- 
gree of tenacity that might be wished. 

A small cylinder of jelly being placed upright between two plates 
of glass, had at first no power of depolarization. By gradual drpng 
at its circumference, it soon began to depolarize at that part ; and as 
it became thereby more dense than at its centre, it had the power of 
a concave lens. At the end of three weeks it seemed dried to the 
centre, and had then lost both these properties ; but by forcible pres- 
sure, which it could now bear without injury, it depolarized com- 
pletely during the continuance of the pressure ; but upon its removal, 
says Dr. Brewster, it resumed its uncrystallized state. 

The author next employed isinglass jelly, brought nearly to the 
consistence pf caoutchouc, which, after standing one day, had ac- 
quired the depolarizing power even when cut into thin slices ; and 
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when forcibly compressed between two plates of glass, it also exhi- 
bited beautiful colours, that were complementary to each other in 
the two images of a candle seen through it, by means of a prism of 
Iceland spar; and when the pressure was removed, these complemen- 
tary tints disappeared. 

Inasmuch as these colours might be supposed owing to the thin- 
ness to which the plate of jelly was reduced by pressure. Dr. Brewster 
cut the cake to the same thinness which it had possessed while under 
compression, but without any production of colours till pressure was 
again applied. 

In the author's concluding experiment, he formed one twentieth 
of an inch thick of the same jelly, by melting it between two plates 
of glass. When merely consolidated by cooling, this had no power 
of depolarization ; but by pressure it instantly restored the evanescent 
image, and exhibited, as in the former cases, the complementary co- 
lours, showing, says the author, that pressure communicates a modi- 
fication of structure correspondent to that of crystallized minerals. 

vi Experiments made with a View to ascertain the Principle on which the 
Action of the Heart depends, and the Relation which subsists between 
that Organ and the nervous System. By A. P. Wilson Philip, Phy- 
sician in Worcester. Communicated by Andrew Knight, Esq. F.R.S. 
Read February 9, 1815. [Phil. Trans. 1815, p. 65.] 

The author's ultimate object is to ascertain the manner in which 
certain poisons act in destroying life ; but for this purpose he found 
it necessary previously to determine how far the powers of the ner- 
vous and sanguiferous systems depend on each other ; and though it 
be generally allowed that the powers of the nervous system cannot 
continue long after the cessation of the circulation of the blood, the 
converse is not so generally admitted ; since there are persons who 
maintain that the nervous power may be wholly destroyed without 
impairing the vigour of the heart. 

The present inquiry relates solely to this part of the subject, how 
far the power of the heart is influenced by the state of the nervous 
system ; and the author designs, at some future time, to investigate 
experimentally, by what steps certain poisons destroy the powers of 
both. 

M. Le Gallois maintains, that though the destruction of the brain 
does not impair the action of the heart, it is immediately and ex- 
tremely debilitated by destruction of the cervical part of the spinal 
marrow. Dr. Philip, however, did not find this to be the case in his 
experiments, of which the first ten, performed on rabbits, relate al- 
most exclusively to the effect of destroying the spinal marrow. 

The animals were in general first rendered insensible by a blow on 
the occiput, after which the circulation was found to depend whoUy 
on the continuance of respiration by artificial means, and not to be 
in any degree altered by subsequent removal or destruction of the 
spinal marrow, which was effectually done by means of a hot wure. 



The next experiments related to the effects upon the heart of cer- 
tain stimuli applied to the brain or spinal marrow. Spirit of wine, 
applied to the brain or to the upper portions of the spinal marrow, 
excited considerable increase of the heart's action, but not when ap- 
plied to the Imnbar portion. A watery solution of opium or infusion 
of tobacco also, occasioned a slight increase ; but this was soon suc- 
ceeded by more languid action of the heart, which, however, reco- 
vered its power as soon as these applications were washed off from 
the brain or spinal marrow. 

When tincture of opium is applied to the hind legs of a frog, the 
animal is deprived of sensibility in less than a minute ; but this effect 
was found not to arise from the opium, but solely from the spirit of 
wine in which it is dissolved, which alone has the same effect, while 
a watery solution of opium has no such power. But though a frog 
be rendered insensible by application of spirit of wine to its feet, the 
heart nevertheless continues to act, and its force is even increased 
by subsequent application of spirit of wine to the brain or spinal 
marrow. 

The effects of opium or tobacco were also foimd to be the same 
upon frx>gs as they had been observed in former trials upon rabbits. 

In the course of these experiments it was observed, that consider- 
able pressure either on the brain or spinal marrow, had little or no 
effect on the motions of the heart ; and it was further remarked, that 
the peristaltic motion of the intestines was not affected thereby, and 
indeed that it in general obeyed the same laws as those of the heart 
in regard to being influenced by stimuli applied to the brain or spinal 
marrow, but at ti^e same time that it is not dependent on those parts 
for their continuance. 

Since the apparent inconsistency between two facts, both well as- 
certained, evidently arises from some imperfection of our knowledge 
of the principles by which they are to be explained, the author en- 
deavours to elucidate this subject by further experiments. 

By applying strong stimuH, and repeating them, to the spinal mar- 
row of a frog, the muscles were made to contract till their irritability 
was exhausted. In a second frog the nerves supplying the muscles 
of one leg were divided, and the irritability of its muscles was ex- 
hausted by the application of salt to the muscles themselves ; and 
afterwards that of the other leg was exhausted by the same means, 
without dividing the nerves. Under these different circumstances 
the irritability was sooner exhausted in that limb to which the nerves 
remained entire. It appeared therefore, that the property of the 
heart, of being excitable independent of nervous influence, is common 
to it with other muscles; and also its property of being excited 
through the medimn of its nerves, although it possesses the latter in 
a much less degree, being sparingly supplied with nerves, because its 
usual stimulus is immediately applied to itself, while that of the vo- 
luntary muscles is conveyed to them from the sensorium. 

And it further appears to the author, that, in the same manner, the 
spinal marrow is capable of performing its functions independently 
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of the brain, yet may be influenced through the brain, the office of 
which is considered as purely sensorial. The separate existence of 
these powers is illustrated by a review of the various classes of ani- 
mals, in the lowest of which we find only the muscular system ; in 
the next above the muscular and nervous without sensorium ; and in 
the most perfect animals we find the three vital powers combined, 
each having existence not immediately depending on the others, but 
so connected that no one can subsist long without the others, since 
all are supported by the same circulation, that is dependent for its 
continuance upon muscular action, which cannot exist without re- 
spiration, while this again depends on the nervous system for its 
continuance. 

Although the heart of a frog retains its power long after the brain 
and spinal marrow are removed, nevertheless Dr. Philip found that 
its force may be for a time extremely impaired, by suddenly crushing 
the brain or spinal marrow, but it will again recover its power after 
the entire destruction of those parts ; and corresponding efibcts were 
observed, though not so distinctly, in rabbits. 

It is to this cause that the author ascribes the difference between 
his results and some of those of M. Le Gallois, who, instead of em- 
ploying a small wire to destroy the spinal marrow, used an instru- 
ment which fitted the cavity of the spine, and consequently crushed 
the marrow more suddenly. 

From the whole of his experiments the author concludes, that the 
involuntary muscles obey the same laws as those of voluntary motion; 
that the difference arises from their being under different stimuli ; 
that both are liable to be stimulated through the nervous system; that 
they each have power independent of that system. That what has 
been called nervous sjrstem consists of two parts, one purely sensorial, 
the other conveying impressions. 

That the three powers are combined in the most perfect animals. 
That the muscular may be destroyed through the nervous system, and 
the nervous through the sensorial ; and though each is not strictly 
dependent on the others, they are so connected that no one can exist 
long without the others. 

Experiments to ascertain the Influence of the Spinal Marrow on the 
Action of the Heart in Fishes, By Mr. William Clift. Communi- 
cated by Sir Everard Home, Bart. V.P.R.S. Read February 16, 
1815. IPhil. Trans. 1815, j?. 91.] 

These experiments were undertaken by the author, in order to as- 
certain the truth or fallacy of M. Le Gallois' conclusion respecting 
the action of the heart being dependent on the spinal marrow. For 
since the death of quadrupeds (on which M. Le Gallois operated) is 
so readily produced by injury to the vital organs, it appeared to 
Mr. Clift that fishes would be far preferable, from their being more 
tenacious of life. 

After two or three preliminary experiments on the duration of the 
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heart's action in carp, after being fully exposed by opening into the 
pericardium without any injury being done to the brain or spinal mar- 
row> Mr. Clift next passed a hot wire from the tail to the occiput of 
a carp of the same size, so as to destroy its spinal marrow ; and he 
found that the action of the heart was quickened for two or three 
beats, but then resumed the same rate of pulsation as before, although 
the voluntary muscles had lost their power and did not contract when 
a stimulus was applied to them. 

After several repetitions of this experiment, with various modifica- 
tions in the mode of conducting it, tiie author arrives at the follow- 
ing results : — 

1st. That the muscles of the body of a carp can be thrown into 
powerful action four hours after the brain and heart are removed. 

2dly. That those muscles lose all power as soon as the spinal mar- 
row is destroyed. 

3rdly. That by exposure of the heart to water in which the fish is 
allowed to swim, the action of the heart ceases sooner than in air. 

4thly. That whether the heart is exposed or not, its action conti- 
nues long after the brain and spinal marrow are destroyed ; and still 
longer when the brain is removed without previous injiuy to its sub- 
stance. 

5thly. That the action of the heart is in general accelerated for a 
few b^ts by injuries to the brain or spinsd marrow ; but that de- 
stroying the spinal marrow after the brain has been separated ren- 
ders the action of the heart slower for a few beats. 

Some Experiments and Observations on the Colours used in Painting 
by the Ancients. By Sir Humphry Davy, LL,D. F,R,S. Read 
February 23, 1815. {Phil, Trans, 1815,;?. 97.] 

Beside the use which may be made of what remains of ancient 
paintings as models for imitation, the author has endeavoured to 
reap the further advantage of making us acquainted with the nature 
and chemical composition of their colours ; for though the works of 
Dioscorides, Vitruvius, and Pliny contain descriptions of many sub- 
stances used by the ancients as pigments, it is only by experiment 
that the subjects of which they speak can be identified. 

The author's experiments have been made upon colours found in 
the baths of Titus, in the ruins called the baths of Livia, and other 
ruins of ancient Rome, and in the ruins of Pompeii. Some of these 
colours had been discovered in vases beneath the ruins of the palace 
of Titus, and were found to be the same as those used in various 
fresco paintings of the palace. In one large vase, discovered about two 
years since, there were found, among other colours, three different 
kinds of red, one approaching to orange, another dull red, and a third 
piurplish red. The first was minium, the second and third proved to 
be both ochres of different tints. Another red found in various fresco 
paintings differed from those found in the vase, and proved to be ver- 
milion. This substance, called by the Greeks Kivvafiapt, was known 
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by the name of minium to the Romans, who called our modern mi- 
nium by the name of cerussa usta, in consequence of the mode of 
making it ; which, on the authority of Pliny, is said to have been 
suggested by the accidental effects of a fire at the Piraeeus at Athens, 
by which ceruse was found converted into minium. 

From the description which Pliny gives of an inferior sort of ver- 
milion, formed by calcining certain stones found in veins of lead, 
the author is of opinion, tb^t the mineral thus treated must have 
been a natural carbonate of lead, which becomes red when burned. 

Among the yellows examined by Sir Humphry Davy, were ochres 
of various tints, from being mixed with different quantities of chalk, 
and the yellow oxide of lead or massicot. 

But though we have the evidence of Vitruvius that orpiment was 
known to the ancients, and of Pliny that a substance nearly allied 
to orpiment, termed Sandarach, was used by the Romans, the author 
has not been able to detect either of these sulphurets of arsenic in 
any of the ancient fresco paintings. 

Among some rubbish collected in one of the chambers of the baths 
of Titus were several large lumps of a deep blue frit, which, upon 
being analysed, were found to consist of soda, silica, and oxide of 
copper. Upon examination of the different tints of blue observable 
in tlie paintings of the baths, as well as several blues in fragments 
of fresco painting from the ruins near the monument of Caius Ces- 
tius, and from excavations made at Pompeii, it appeared that they 
all consisted of the same blue frit, more or less diluted by admixture 
with carbonate of lime. There appears to the author every reason 
to believe this to be the colour described by Theophrastus, as disco- 
vered by an £g3rptian king, and anciently manufactured at Alexan- 
dria. Vitruvius also speaks of the same colour under the name of 
c%ruleum, made in his time at Puzzuoli, by heating together sand, 
flores nitri or natron, and filings of copper. 

Though Pliny and Vitruvius speak of Indian blue, which appears 
to have been indigo, the author has not been able to discover any 
remains of it at this time ; nor indeed of any other blue, excepting 
the frit before mentioned among the opake blues used by painters. But 
it is by no means uncommon to find among the ruins fragments of 
transparent blue glass, which are tinged with cobalt ; and it would 
appear, from a passage in Theophrastus, that the Greeks considered 
cobalt as a species of xuXkos, in consequence of its property of giving 
this blue coloiu:. 

Among the several shades of green observable in the baths of 
Livia, the baths of Titus, and elsewhere, the greater part are coloured 
by carbonate of copper ; but one of them, which approached the olive, 
proved to be the common green earth of Verona. It seems not impro- 
bable that some of the greens which are now found in the state of 
carbonate of copper may have been originally laid on as acetates; for 
it appears from Theophrastus that the ancients were well acquainted 
with verdigris. 
The only trace of any thing approaching to the ancient purple 
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prepared from shell-fish is in a broken vase in the baths of Titus, 
containing a substance which at the surface has become of a cream 
colour, but in the interior has a lustre approaching to that of car- 
mine. The colouring matter of this substance was found to be com- 
bustible, constituting about one thirtieth part of its weight, the re- 
mainder being a compound of siliceous, aluminous, and calcareous 
earths. It may, therefore, be regarded as a lake ; but it would be 
very difficult, if not impossible, at this distance of time, to determine 
whether it be of animal or vegetable origin. In either case its du- 
rability, even in the interior of the mass, is a very curious circum- 
stance, although the part exposed to the air has suffered the changes 
to which such colours have been too often proved to be liable, and 
accordingly no traces of it remain in any of the ancient fresco paint- 
ings. 

All the blacks observable in the baths of Titus or elsewhere ac- 
cord with the descriptions given by ancient authors, who speak of 
them as carbonaceous substances, obtained either as common char- 
coal or as soots of woods or resins. 

The browns are sometimes mere oxides of iron or ochres, and 
sometimes mixtures of the oxides of iron and manganese ; and it ap- 
pears that the Romans had some knowledge of the properties pecu- 
liar to the latter substance, as Sir Humphry Davy has analysed two 
specimens of ancient Roman piurple glass, both of which were tinged 
with manganese. 

Among the whites of the ancient paintings, the author was un- 
able to discover any ceruse, although it is known to have been in 
common use on the authority of Theophrastus, Vitruvius, and Pliny. 
The' whites found are in general carbonate of lime, or fine white clays. 

The ground to which the colours are applied in the ancient fresco 
paintings, is precisely such as is described by Vitruvius, powdered 
marble cemented by lime, highly polished and beautifully white. 
With regard to the mode in which their colours were applied, Vi- 
truvius and Pliny agree as to the employment of wax in encaustic 
painting, which was subsequently liquefied by heat so as to give a 
varnish to the painting. But the author has not in any instance 
been able to detect the presence of wax, nor yet of any animal or 
vegetable gluten, in any of the fresco paintings, or even in the pot 
of colours found at Pompeii. 

From the facts above stated, it appears that the Greek and Roman 
painters had the advantage over the great Italian masters, since the 
revival of civilization, in two of their colours, the Tyrian purple and 
the Egjrptian azure, although the latter may easily and cheaply be 
imitated ; for if a mixture of about fifteen parts of soda, twenty parts 
of powdered flint, and three parts of copper filings, be strongly heat- 
ed together for about two hours, a frit is produced extremely similar 
in appearance and degree of fusibility to the ancient blue frit. 
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On the Laws which regulate the Polarization of Light by Reflection 
from transparent Bodies. By David Brewster, LL.D. F.R.S. Edin, 
and F,S,A, Edin, In a Letter addressed to the Right Hon, Sir Jo- 
seph Banks, Bart. K,B, P.R.8, Read March 16, 1815. [PAiY. 
Trans, 1815, ;?. 125.] 

Though Huygens, who first explained the laws that regulate the 
extraordinary refraction of light at a surface of Iceland spar, disco- 
vered that light thus separated has properties different firom common 
light; and though Newton observed that light thus modified has per- 
manent properties, with reference to the plane in which it has been re- 
fracted, and expressed this peculiarity by saying that these rays have 
aides according to which its subsequent refractions are regulated ; — it 
was Malus who gave to this modification the name of polarization, a 
term by which he could conveniently express the various aiFections 
which such light undergoes by refraction or reflection in different 
directions ; and could thereby most distinctly describe the various 
phenomena relating to his important discovery, that light may also 
by reflection acquire the same properties that are given by refraction 
through Iceland spar and other doubly refracting crystals. 

Msdus ascertained, that when light is incident on the surface of 
water at a certain angle, that portion of it which is reflected is com- 
pletely polarized ; and that when light is incident on the surface of 
other media, the angle at which complete polarization of the reflect- 
ed portion takes place will be different, being greater when the re- 
flecting substance has a higher refractive. But Malus did not suc- 
ceed in detecting the rule by which the requisite angles of incidence 
for different bodies could be inferred from their refractive powers. 

Dr. Brewster has been more successful in this inquiry ; and the 
result of his observations now communicated is, that the angles of 
incidence at which the maximum of polarization is affected by all 
substances he has examined are such, that tangent of incidence is to 
radius as sine of incidence to sine of refraction ; or as he expresses 
it, tangent of incidence is equal to the index of refraction. 

And since tangent is : radius : : sine : cosine, it is evident that 
^e angle of refraction is then complement to the angle of incidence, 
or their sum is a right angle ; and hence the reflected ray forms a 
right angle with the refracted ray. 

At emergence also from a dense mediimi, the part reflected will 
be more or less polarized, and the maximum of polarization will be 
found as before, to occur when the angles of incidence and emer- 
gence are complementary to each other, or when the reflected por- 
tion makes a right angle with the refracted ray. Hence, in pola- 
rization by a plate of glass, of which the surfaces are parallel, li the 
incidence on the first surface be such as to polarize the reflected ray, 
the portion reflected from the second surface will be polarized at the 
same time, — a fact which Malus had observed, but acknowledged 
himself imable to explain. 

Dr. Brewster further observes, that it is according to the same 
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law that the maximum of polarization takes place in reflection from 
the joint surface of two media. The angle of incidence is comple- 
ment to the angle of refraction, or the tangent of incidence (as the 
author expresses it,) is equal to the quotient of the indices of refrac- 
tion of tiiie media. 

After describing in a series of propositions the various degrees in 
which light becomes polarized by reflection or refraction at different 
angles, and the number of reflections or refractions necessary to 
effect complete polarization at various angles remote from that which 
produces Uie maximum, the author investigates the origin of a cer- 
tain quantity of unpolanzed light which exists even at the maximum 
polarizing angle in reflection from substances of high refractive 
power ; and he shows it to depend on the different refrangibility of 
differently coloured light. For when the incidence is such that the 
mean refrangible rays are completely polarized, it is evident that the 
incidence wiU not be such as to polarize completely either the red or 
the violet rays, and consequently a beam composed of these will 
appear as white light not polarized ; and when the polarization is 
effected at the surface of substances of high refractive and dispersive 
power, this portion will form a large proportion of the whole re- 
flected light. On the contrary, any pencil of homogeneous coloured 
light, though only once reflected, may be completely polarized, even 
at the surfaces of the densest substances, if incident at an angle cor- 
rectly adapted to its refrangibility. 

The author purposes, on some future occasion, to point out the 
laws which regulate the polarization of light under various other cir- 
cumstances not noticed in the present communication. 

On some Phenomena of Colours, exhibited hy thin Plates. By John 
Knox, Esq. Communicated by the Right Hon, Sir Joseph Banks, 
Bart. G.C.B. P.R.S. Read April 6, 1815. IPhil. Trans. 1815, 
p. 161.] 

It is not surprising, says the author, that neither Sir Isaac Newton, 
nor Dr. Herschel, nor any other writer who has followed on the same 
subject, have given any explanation which appears to him to be sa- 
tisfactory, since they have not been in possession of the phenomena 
connected vrith this inquiry. After stating various objections which 
he considers as conclusive against the alternate disposition to be re- 
flected or transmitted inherent in the rays of light, and recurring at 
certain equal intervals '^hich are expressed under the name of flts by 
Sir Isaac Newton, Mr. Knox proceeds to describe those new phe- 
nomena which form the principal subject of his paper, and which he 
has been enabled to make by the assistance of tJie method of ob- 
serving such appearances employed by Dr. Herschel. This method 
consists in using the shadows of some opake substance held over 
thin plates of glass, for the purpose of distinguishing from each other 
the several effects produced by different surfaces employed at the 
same time. If a plate of unsilvered glass be laid upon a teble before 
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a window, and a piece of wire be held ovel* it, there will be seen two 
shadows of the wire, one from each of the surfaces ; if a second plate 
be laid upon the former, there will be three shadows, one from the 
uppermost surface, one from the lowest, and a third between them 
from the contiguous surfaces which together form but one image. 
If either of the surfaces in contact be slightly curved, so as to be a 
portion of a large sphere, then rings of colours observed by Newton 
are seen, and are found to arise from reflection at the surfaces of 
contact, as is proved by their being intercepted by the middle sha- 
dow of the wire. At the same time may also be seen other rings, 
occasioned by light transmitted through the surfaces in contact and 
reflected back to the eye from the undermost surface ; but as these 
rings are not the subject of Mr. Knox's experiments, he pamted the 
under surface of the lower plate black, in order to prevent their in- 
terference with his observations. Under these circumstances, a se- 
cond image of the rings, formed by reflected light, is seen by means 
of two reflections from the parallel surfaces of the upper plate of 
glass ; and in a favourable light further repetitions of the same rings 
may be seen by several successive reflections. Under these circum- 
stances, in addition to these appearances, Mr. Knox observed certain 
fringes to proceed on each side from the points of intersection of a 
set of primary circles, with their reflected images appearing as parallel 
lines at right angles to the line joining their centres, and divided into 
two sets, coloured in opposite directions from a central line. When 
a piece of glass is laid upon a convex surface, the secondary set is 
equal to the primary, and in that case the fringes are straight lines ; 
but when by due combination of surfaces the primary and "secondary 
sets differ in size from each other, then these fringes assume a cir- 
cular form, coloured according to the same law as the straight fringes, 
being divided into two classes by a middle curve, towards which the 
violet edges of the curves on each side are turned. To these curves, 
which have not been observed before, Mr. Knox gives the name of 
intersectionary rings. 

In the same manner as one set of rings is produced by the inter- 
section of primary and secondary reflected circles with each other, 
they may also be produced by the intersection of other sets, either 
of transmitted or reflected rings, and may be rendered numerous by 
a number of surfaces of various forms ; or, on the contrary, may be 
exhibited in their most simple state by the intersection of primary 
fringes with each other. For if two slips of plane glass be applied 
to each other at a small angle, the fringes of colour then appear 
as straight bars of prismatic colours parallel to each other. And if 
a third plate of glass be placed upon the uppermost, with a slight 
inclination situated transversely to the former, the bands thus pro- 
duced are at right angles to the preceding ; and by their intersections 
present a set of intersectionary fringes parallel to each other, and 
bisecting the angle between the primaries from which they originate. 
These fringes, as in the former cases, are divided by a central band 
into two sets, of which the colours are oppositely placed, and on this 
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account the author calls them binary, a term which applies to the 
numerous class of phenomena which he has observed by a great va- 
riety of combinations. He reckons as many as six kinds of rectili- 
near bands produced in his experiments which have not been no- 
ticed by any other writer. 

In order to ascertain what effect the presence of air might have 
on these phenomena, the author repeated some of his experiments 
in vacuo, and found that the removal of the air had no perceptible 
effect. 

Even the interposition of water between the surfaces appears to 
imn to diminish but little the brilliancy of the colours. Nitric acid 
Las more e^ect ; and in fluids of greater density, as olive oil, the 
^hole class of phenomena disappear. 

It appears somewhat strange, says Mr. Knox, that Newton 
should have attributed the coloured rings to a plate of air and to 
supposititious fits of easy reflection and refraction, when a cause more 
obvious was at hand ; namely, the interference of the reflecting and 
refracting strata diffused over the contiguous surfaces : for it may be 
supposed, that when a ray passing out of glass into air is interrupted 
and receives a new impulse by the influence of a second refracting 
medium, these contrary impulses may be repeated many times, and 
by repeated vibration may affect the rays according to their different 
fefirangibility, so as to separate them into differently coloured spec- 
tra. He therefore thinks it highly probable, that by this compound 
action and reaction between the strata and light, and between the 
rays of light themselves, aU the various phenomena are produced, 
fdthough from their extreme minuteness an accurate knowledge of 
the mode of operation is not to be expected. 

Some farther Observations on the Current that often prevails to the 
Westward of the Scilly Islands, By James RenneU, Esq, F,R,S. 
Read April 13, 1815. [PM. Trans. 1815, p, 182.] 

In the course of twenty-one years that have elapsed since the au- 
thor's original communication on this subject was published in our 
Transactions, he has collected many new instances of the effects of 
the current, tending to confirm the general observations respecting 
its coiurse from Cape Finisterre to Scilly, and affording clearer proof 
of the strength of the stream than any evidence that he could adduce 
on the former occasion. The first fact relates t^ its commencement 
in an easterly direction, toward Cape Finisterre, from a distance of 
at least fifty-three leagues, in the instance of the Earl Comwallis 
Indiaman, which drifted in that direction at the rate of twenty-§ix 
miles per day. 

In tiie second instance, a bottle thrown out by a Danish naviga- 
tor was carried in a direction E. by S. to Cape Ortegal, a distance of 
sixty-four leagues. 

A third fact was communicated to the author by Admiral Knight, 
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who found a current at the rate of one mile per hour, setting nearly 
along shore on the north coast of Spain. 

With respect to the progress of ihe current which thus evidently 
sets along the southern side of the Bay of Biscay, the author has not 
been able to procure any further evidence, directly showing its con* 
tinuance round the Bay ; but he observes that the soundings evi- 
dently show that the mud of the Garonne, Charante, Loire, &c., on 
the west coast of France, is all carried to the northward ; and that 
the openings of these rivers evidently point in that direction in con- 
sequence of the current that sets across their mouths/ 

With regard to the further progress of the same current to the 
northward along the coast of France, direct evidence is again ob- 
tained in the instance of H. M. S. Russel, which was carried seventy 
miles to tiie N.W. by an unexpected current in thai direction. 

In addition to these facts, which are of comparatively recent oc- 
currence, the author finds that the generally observed and well- 
known flow of the tides on the west of SciUy, cannot well be ac- 
counted for but by the supposition of a current setting in from the 
southward, which causes the flood tide to run nine hours northward^ 
while the ebb in the opposite direction lasts only three hours. 

Major Rennell has also recourse for evidence to two publications 
which have but recently come to his knowledge, though printed so 
long since as 1733 and 1757. In Joshua Kelly's Treatise on Navi- 
gation, of the former date, an instance is related of a West Indiaman 
drifted, during two days of dead calm, forty-six miles northward^ 
across the moutii of the British Channel. 

Captain Mead also, in relating the case of the ship Hope of Liver- 
pool, in 1735, mentions her having been drifted forty-eight miles to 
the northward of her expected course, by the same current which he 
represents as an indraught into St. George's Channel ; and says it 
was well known to the Bristol men in making for their Channel, and 
that accordingly they made allowance in their bearing of 4^ or 5° 
for that indraught. 

The author takes this occasion to notice another current, setting 
to the north-eastward across St. George's Channel into Cardigan 
Bay, which sometimes endangers the safety of vessels in their pas- 
sage from the Land's End to Dublin. 

This may partly arise from the tail of the Scilly current having an 
easterly set, in consequence of meeting the S.E. coast of Ireland ; 
but in the author's tstimation is more likely to originate from a cause 
similar to that of the Scilly current itself, in consequence of the 
south-westerly winds canying a heavy sea along that coast from 
Cape Clear to Camsore Point. 
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Some Experiments on a Solid Compound of Iodine and Oxygen, and 
on its Chemical Agencies. By Sir Humphry Davy, LL,D, F,R.S. 
Read April 20, 1815. IPhiL Trans, 1815, p. 203.] 

The author having observed that when a compound of iodine and 
chlorine was poured into an alkaline solution, there occurred a pre- 
cipitate of io(Une combined with oxygen, inferred that iodine would 
in all probability decompose the gaseous compound of oxygen and 
chlorine; and upon trial found this presumption confirmed. For 
when iodine is exposed to euchlorine at the common temperatures 
of the atmosphere, there is an immediate action, and the formation 
of two compounds, an orange-coloured liquid consisting of chlorine 
and iodine, and a white powder composed of iodine and oxygen. 

By the application of a gentle heat, the former is made to rise in 
vapour, and the latter then remains as a semi-transparent white so- 
lid. It has no smell, but a strong astringent; sour taste. Its specific 
gravity is such that it sinks in strong sulphuric acid. 

By heat, rather below the temperature of boiling oil, this com- 
)x>und is separated into its two constituents, iodine, which crystal- 
lizes' (m the sides of the vessel, and a gas which is found to be pure 
<»Cf^geii. The proportions of these products are such, that the author 
conceives it to consist of one portion of iodine with five doses of 
oxygen* 

This compound has such affinity for water that it slowly deli- 
quesces in a moist atmosphere, . but remains unaltered when the a,t- 
mpsphere is dry. When dissolved in w;ater, it first reddens and then 
de^acoyn vegetable blues. By distillation the water rises in vapour^ 
and by moderate heat leaves the solid &u~bstance unaltered. 

Th6 solution acts upon all metals, even upon gold and platina, 
said decottiposes many metallic solutions, occasioning insoluble pre-^ 
cipitates frotd solutions of lead or mercury, which are oxides of those 
metals, ■ -■ : ' 

It also forms compounds with all the earths that have been tried, 
(scHne of which are nearly insoluble in water,) and with alkalies it 
forms the same compounds that have formerly been made by other 
means. 

llus oxide also combines with acids, forming compounds which 
crystallize. These are intensely acid to the taste, theyredden vegetable 
bluesy and act strongly on all metals. The effects of heat upon them 
are various, according to the different nature of the acid with which 
they are combined. The nitrate and sulphate may be sublimed unal- 
tered, but are liable to partial decomposition if too suddenly heated. 

The oxalate is immediately and entirely decomposed by a gentle 
heat, and yields iodine and carbonic acid. 

Since those acids which are obtained by the decomposition of such 
compounds are found to be in the state of hydrates, it is evident that 
water is a constituent of the crystallme products. 

To the compounds of iodine, oxygen, and bases, the author for- 
merly gave the name of oxyiodes ; to the new compound of iodine 
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and oxygen, he now gives the name of oxyiodine ; and to its com- 
pounds with water, oxyiodic acid. To this same compound M. Gay- 
Lussac has given the name of iodic acid, and for the salts he uses the 
generic term iodates ; but to this the author objects, that hydriodic 
and chloriodic acids may each be as well entitled to the appellation 
of iodic acids as a generic name, and that the termination in at places 
those bodies, which he calls oxyiodes, in the common class of neutral 
salts, from which they differ in many respects ; while the term oxy- 
iodes expresses more definitely the nature of a combination, which 
has the closest analogy with the bodies termed hyperoxymuriates. 

On the Action of Acids on the Salts usually called Hyperoxymuriates, 
and on the Gases produced from them. By Sir Humphry Davy, 
LL.D, F,R,S, Read May 4, 181$. [PAi7. Trans. lSl5,p. 214.] 

M. Gay-Lussac having obtained, by the action of sulphuric acid 
on hyperoxymuriate of barytes, a peculiar compound, to which he 
gave the name of chloric acid, the author was induced to examine the 
action of this and other acids on the h3rperoxymuriate of potash, and 
after various attempts, found the following process with sulphuric 
acid to be the best. A small quantity, not exceeding fifty or sixty 
grains, of the hyperoxymuriate are to be mixed with a small quantity 
of the acid in its concentrated state, and to be rubbed together by 
means of a spatula of platina till incorporated into a solid mass of a 
bright orange colour. This mass having been introduced into a small 
retort, is to be then warmed by immersion in water gradually heated, 
but kept below the boiling point. As the heat rises, an elastic fluid 
is emitted of a bright yellowish green colour. This gas may be re- 
ceived over mercury, on which it has no action ; but it is rapidly ab- 
sorbed by water. Its smell is aromatic, witiiout any smell of chlo- 
rine. It destroys vegetable blues, without previously reddening them; 
By a temperature of 212° it explodes vnth more violence than euchlo- 
rine, expanding more, and producing more light. After the explosion 
the volume is found increased in the proportion of 2 to 3 ; two parts 
of the product being oxygen, and the remainder chlorine. 

Phosphorus introduced into this gas occasions an explosion, and 
bums in the liberated gases vnth its usual brilliancy ; but other com- 
bustible bodies have no action on the gas. 

"Water saturated vnth the gas is of a deep yellow colour ; it does 
not taste sour, but astringent and corrosive, leaving a lasting and dis- 
agreeable impression on the tongue. 

It appears to the author not impossible, that the gas to which he 
formerly gave the name of euchlorine, may be a mixture of the new 
gas wiUi chlorine ; and indeed the action of water upon euchlorine 
favours this idea, since it acquires the same colour from it, and leaves 
a residuum of chlorine ; but, on the contrary, the circumstance that 
Dutch foil has no action upon euchlorine, seems to show that it con- 
tains no free chlorine merely intermixed, but that the whole is che- 
mically combined. 
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Hie saturated solution of the new gas in water, when mixed with 
alkaline solutions, does not immediately lose its colour, or neutralize 
the alkalies, but after a time the hyperoxjrmuriates are formed, and 
the colour disappears. 

In consequence oi the doubt which now occurs concerning the true 
nature of euchlorine, the autiior declines giving a name to tiiie pre- 
sent compound, till he can have an opportunity of making some new 
experiments on that subject. 

Farther analytical Experiments relative to the Constitution of the 
prussic, of the ferruretted chyazic, and of the sulphuretted chyazic 
Acids, and to that of their Salts ; together with the Application of 
the Atomic Theory to the Analyses of those Bodies. By Robert 
Porrett, jun. Esq. Communicated by "W. H. Wollaston, M.D. 
Sec, R.S. Read May 11, 1815. \Phil Trans. 1815,/?. 220.] 

In a former paper the author endeavoured to show tiiat prussic acid 
would combine with black oxide of iron, or with sulphur, and form 
with them peculiar acids, to which he gave the names of ferruretted 
and snlphuretted chyazic acids ; and he examined in what proportion 
the elements of these new acids are combined, as well as tiiie propor- 
tions in which the acids unite to different saline bases. 

Mr. Porrett's present object is to add the results of two new ana- 
lyses, made with great care, and to correct those inaccuracies of ex- 
periment, which are at all times unavoidable, by the assistance of 
the theory of Dalton respecting the relative weights of atoms, and of 
Berzelius respecting multiple doses of oxygen. 

The first compound here examined,* is prussiate of mercury. Ten 
grains of this salt were decomposed by hydrosulphuret of soda, and 
yielded 9'3 of black sulphuret of mercury. The residual liquor being 
treated with sulphate of copper, yielded 9*7 of sulphuretted chyazate 
of copper, which by former analyses is known to contain 1*38 prus- 
sic acid. 

In order to determine the quantity of red oxide of mercury indi- 
cated by tiie weight of black sulphuret obtained, 25 grains of cor- 
rosive sublimate were decomposed by hydrosulphuret of potash, and 
yielded 21*5 grains; and since the quantity of red oxide contained 
in the sublimate is known to be 79|- per cent., it is inferred that 9*^ 
black sulphuret are equivalent to 8*62 red oxide ; and hence that 100 
grains of prussiate of mercury consist of 13*8 prussic acid, and 86*2 
red oxide of mercury. 

For the purpose of determining the constitution of prussic acid, 
Mr. Porrett effected its decomposition by mixing prussiate of mer- 
cury with red oxide of mercury, in such proportion, that by the as- 
sistonce of heat, the whole of the prussic acid might be converted 
into carbonic acid, azote, and water. By a number of trials he found 
that this was not completely effected till the quantity of red oxide 
added amounted to five times the quantity contained in the prussiate. 
Ill the decomposition of prussiate of mercury alone by heat, it is only 
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biie sixth put of the prussic acid, which is decomposed by the qtian- 
tity of oxygen in the oxide present as a constituent of that salt, and 
hence five more equal quantities are requisite to efiect the complete 
decomposition of the whole. In all cases it is observable that the 
quantity of azote produced is exactly equal in volume to the quan- 
tity of prussic acid gas decomposed, and the quantity of carbonic 
acid exactly the double of the same measure. Together with these 
is produced a quantity of water, containing twice as much oxygen as 
is contained in the carbonic acid. 

The author takes pains to describe, with much precision, the pre- 
cautions which he found it expedient to employ for effecting the en- 
tire decomposition of the prussic acid, the mode of preparing the red 
oxide, of grinding the materials, of charging the tube that he employs 
as a retort, of applying the heat to the several parts in succession, and 
of receiving and exainining the products. 

The resets of this analysis of prussic acid, show that 
100 grains consist of 34*8 carbon. 

40-7 azote. 
24 "5 hydrogen. 

In a Table which follows, the author exhibits, at one view, the re- 
sults of his analysis of- prussic acid, and of ten different compounds 
into which it enters ; and at the same time a comparative statement 
of those proportions which may be supposed more near approximations 
to the truth, from theoretic considerations of the number of atoms 
contained in each of the salts under examination. 

On the Nature and Combinations of a newly discovered vegetable Add ; 
with Observations on the Malic Acid, and Suggestions on the State 
in which Acids may have previously existed in Vegetables. By M. 
Donovan, Esq, Communicated by William Hyde Wollaston, M.D, 
Sec. R.S. Read June 1, 1815. [PAiV. Trans. 1815, j». 231.] 

The acid here noticed by the autiior being obtained in greatest 
quantity from the fruit of the Sorbus aucuparia, is denominated by 
him sorbic acid, in order to distinguish it from other known vegetable 
acids. To prepare it, he presses the ripe fruit, previously bnused, in 
a linen bag, and thereby obtains nearly half its weight of juice* 
With this juice he mixes a solution of acetate of lead, and obtains a 
precipitate of sorbate of lead, which requires to be frequently washed 
with cold water. The purified powder is then boiled in a large quan- 
tity of water, which dissolves a part as a super-sorbate, leaving un- 
dissolved a sub-sorbate. The liquor being filtered and suffered to 
cool, deposits brilliant crystals of purified sorbate of lead. 

To the crystals thus obtained he adds a quantity of dilute sulphuric 
acid, sufficient to separate nearly the whole of the lead ; and having 
then separated the remainder by a current of sulphuretted hydrogen 
gas, he obtains the acid in a state of purity. 

The acid to which this bears the nearest resemblance, is the malic; 
and indeed these two acids appear to the author to have been con- 



9S 

founded even by Scheele, for apples contain a portion of sorbic as 
well as of malic acid ; but that these acids are different, Mr. Donovan 
proves by decomposing malate of lead by sorbic acid. For if water 
be boiled on malate of lead, no crystals are to be obtained on cooling 
the liquor ; but when the malate is boiled in sorbic acid, the malate 
is decomposed ; and the liquor, when cooled, deposits the peculiarly 
brilliant crystals of sorbate of lead. 

' In order to be well assured of the difference between these acids, 
Mr. Donovan compared his acid with as many as seven different spe- 
cimens of malic acid obtained from different sources, and was con- 
firmed in the opinion that they are essentially different, by comparison 
of various neutral salts obtained from each ; tiiose containing sorbic 
acid being in general to be procured in permanent crystals, while 
those from malic acid yield merely deliquescent residua when reduced 
to dryness. 

The author remarks, that the purest malic acid is that prepared 
from the Sempervivum tectorum, which, according to the observation 
of Vauquelin, appears to be free from every otiier acid ; while the 
juice of apples, unless they be taken very young, appears constantly 
to contain a portion of sorbic acid. 

This paper concludes with conjectures respecting the progressive 
changes of vegetable products, and possible conversion of bitter prin- 
ciple into malic acid, sorbic acid, and oxalic acid ; but the author is 
fully sensible that little reliance can be placed on such speculations. 

On the Structure of the Organs of Respiration in Animals which ap- 
pear to hold an intermediate Place between those of the Class Pisces 
and the Class Vermes, and in two Genera of the last -mentioned Class. 
By Sir Everard Home, Bart. V.P.R.S. Read June 1, 1 815. [PA«7. 
2Vaiw. 1815,;?. 256.] 

The genera of animals here enumerated by the author, are the 
Lamprey, Myxine, an animal between the Lamprey and the Myxine, 
the Aphrodita aculeata, and the Leech. 

In the Lamprey, the organs of respiration consist of separate oval 
bags, that have seven openings on each side of the neck, for receiv- 
ing and emitting the water which they breathe by means of a carti- 
laginous thorax surrounding the bags. In the Lampem, which is of 
the same genus, the structure is very similar, but the cartilages of 
its thorax are weaker. 

In an animal brought from the South Sea by Sir Joseph Banks, 
there are also the same number of external openings, and the same 
number of bags ; but there is no cartilaginous thorax, and hence the 
author is induced to consider the animal intermediate between the 
Lamprey and Myxine, which it resembles in having teeth, and in hav- 
ing a mesentery to its intestines. 

In the Myxine, there are only two orifices on the under surface of 
the neck ; but these branch internally to six separate bags on each 
side. 
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In the Aphrodita aculeata, the organs of respiration differ so much 
from other animals of that tribe, that the author enters more minutely 
into the peculiarities of their structure. There are thirty-two open- 
ings between its tufts of bristles on each side, which lead to one large 
cavity on the back, into which project two rows of globular cells that 
communicate with the viscera, the use of which may admit of some 
doubt. 

In the Leech, there are sixteen external orifices on each side under 
the surface of the belly, communicating with an equal number of di- 
stinct globular cells. 

Witib respect to the respiration of tiiie Lamprey, the author observes, 
that it naturally differs from that of fishes in general ; for whilst they 
are attached by means of their moutiis, the respiration could not then 
be carried on by means of that organ. A portion of the respired 
water may, however, be occasionally received into the oesophagus by 
a tube, with which all the bags communicate, and thence may pass 
into the stomach. 

In the animal from the South Seas, which has no cartilaginous 
thorax, the respiration must be performed by the elasticity of the 
bags themselves. 

In the Myxine, the author conceives that the water received by 
the two external openings is carried wholly into the oesophagus, and 
is then thrown out by an orifice that opens externally below those 
before described. 

In the Aphrodita and Leech, the same openings which receive, also 
emit the respired water ; and since in the latter the pressure of thp 
bags is affected by the muscles of the body, their respiration must 
vary according to the degree of bodily exertion. 

On the Mode of Generation of the Lamprey and Myxine, By Sir 
Everard Home, Bart. V.PM.S. Read June 15, 1815. [PAi7. 
Trans, 1815, j9. 265.] 

The present may be regarded as an addition to those reasons which 
the author lately gave for placing the Lamprey and Myxine in a rank 
intermediate between fishes and vermes ; for instead of having di- 
stinct sexes, as is the case in perfect fish, Sir Everard Home observes 
that they are hermaphrodite. 

He finds that the organs, which have been hitherto taken for kid- 
neys in supposed females, are in reality testicles, and that the sup- 
posed males are really fish without spawn, in consequence of their 
not breeding two seasons together. 
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On the MtUtiplicaiioti of Images, and the Colours which accompany 
them in some Specimens of calcareous Spar, By David Brewster, 
LL,D. F,R,S, Lond, and Edin, In a Letter addressed to the Right 
Hon. Sir Joseph Banks, Bart, G.CB, P.R.S, Read June 8, 1815. 
[Phil. Trans. 1815, j9. 270.] 

The phenomena which the author here endeavours to explain, he 
says, were fbrst noticed by Prof. Robinson of Edinburgh, and pub- 
liahed by Mr. Benjamin Martin in his Treatise on Icelcuid Crystal. 
It would not be easy to describe the appearances without reference 
to the figures that accompany the paper. The peculiar specimens 
of calcareous spar in which they occur, have been supposed to have 
fissures, with a disposition to split in the direction of the longer dia> 
gonal of the rhomboid. But the author considers it as an interrupting 
stratum, since it appears to him not to bear the most remote resem- 
blance to a fissure, but resembles a vein or film uniting the two pris- 
matic portions of a rhomboid. Neither are the phenomena produced^ 
when two surfaces artificially polished in the direction of the sup- 
posed plane are applied to each other ; but they are produced when 
a thin film of sulphate of lime is interposed as a vein between two 
such portions of Iceland spar, and the surfaces are closely united by 
a cement of strong refractive power. 

The supposition of such a crystallized vein, serves also to explain 
the varieties observable in the characters of the phenomena in dif^ 
ferent instances, which must vary according to the thickness of the 
vein, and according to the position of its polarizing axis. 

The author also describes certain new instruments for exhibiting 
complementary colours produced by polarized light ; but the descrip« 
dons require the aid of his figures to render them intelligible. 

A Series of Observations of the Satellites of the Georgian Planet, in- 
cluding a Passage through the Node of their Orbits ; with an intro- 
ductory Account of the telescopic Apparatus that has been used on 
this Occasion ; and a final Exposition of some calculated Particulars 
deduced from the Observations, 5y William Herschel, LL,D, F,R,S. 
Read June 8, 1815. IPhil, Trans, 1815, p, 293.] 

Since in the examination of objects so minute and so distant as 
these satellites, it is necessary not only to magnify for the purpose of 
removing them from the body of the planet itself, but also to collect 
as much of their light as may be, in order to render the impression 
they make on the eye sensible, no instrument less than a 20-feet te- 
lescope is sufficient for discerning them ; and even with an instrument 
of this description it is but with a favourable atmosphere, and through 
a small part of their orbit round the primary, that Dr. Herschel has 
been able to make his observations ; and he has also occasionally 
availed himself of the greater light that is to be obtained by concave 
eye-glasses, notwithstanding the smallness of the field of view, and 
Dther objections to their use. The magnifying powers employed on 
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these occasions have been from 300 to 800 times ; sometimes oner 
and sometimes another being used, according to the states of the air 
or moon, or other circimistances. 

The observations here recorded, were made principally from the 
year 1787 to 1798 inclusive, and they are given in the order in which 
they occurred with all the phenomena noticed each time, and notes 
of correction added from subsequent observations respecting stars 
mistaken for satellites, or satellites wrongly numbered. For Dr. Her- 
sdel always added a configuration to his descriptions, in order to avoid 
sustakes^ and in general made, by previous estimate, a sketch of the 
places where known satellites might be expected ; some misconcep- 
tions were unavoidable, in consequence of the interruptions to his 
observations from cloudy or moon-light nights, as well as from small 
stars that unexpectedly interfered. 

- From all the observations thus made, and from accurate measures 
taken by different micrometers, the author infers the nodes of the 
two first satellites to have nearly the same longitude of 1 65^^ ; that 
their inclination is also the same, 78^ 58' ; and the motion of both, 
from their ascending node to the greatest elongation, retrograde. 
The periodic time of the first is foimd to be 8** 16** 56"" 5* ; and that 
of the second 13*^ 11^ 8"* 19'; their distances at greatest elongation 
36" and 48" respectively. 

To these determinations respecting the orbits of the satellites. 
Dr. Herschel adds his estimate of the (^stances to which they must 
move from the body of tiie planet before they become visible by his 
20-feet telescope. The first requires to be at more than half its 
greatest elongation. The second also becomes invisible when it is 
within half its greatest elongation. If there be an interior satellite, 
as, large as the first, he imagines it would be visible through so small 
a part of its orbit, as not to be seen for two nights together. 
. Notwithstanding this difficulty, the author tibinks he has seen an 
interior satellite. And with regard to exterior satellites, though 
nothing has been correctly ascertained, the number and positions of 
different objects recorded is such, that the author enumerates as far 
as a supposed sixth satellite. 

An Account of some Experiments with a large Voltaic Battery, By 
J. G. Children, Esq, F,R,S. Read June 15, 1815. [PAiV. Trans. 
1815, JO. 363.] 

The battery with which these experiments were made, has 21 
cells, each containing about 40 gallons of water, to which was added 
a mixture of nitric and sulphuric acids, at various intervals, beginning 
with fHrth, and ending with -^Vth part of the water. Into each cell 
was immersed a zinc plate, with a pair of copper plates, one on each 
side, but connected together at the bottom, and also duly connected 
to the zinc in the cell adjacent. Each plate had 1 6 square feet of 
surface. 

The first series of experiments were on the comparative liability of 
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different metals to be ignited by tbe power of this battery, by joining 
equal lengths of any two wires in the same line, and maldng t^e 
circuit through both thus connected. In the comparison of platina 
and iron, which of all metals are most easily ignited, the difference 
was so little, that their comparative ignition altered during the ex* 
periment in consequence of apparent difference in their capacities, as 
well as conducting powers. Of other metals, gold and copper were 
nearly equal, and far less easily ignited than the former. After them 
stood zinc ; and last of all silver. Mr. Children observes, that the 
order of these metals, as conductors oif electricity, nearly follows that 
of their powers to conduct heat. 

When this battery was excited to its utmost, it ignited 5 J feet of 
platina wire one ninth of an inch in diameter. 

A bar of platina, one sixth of an inch square and 2^ inches long, 
was heated red, and fused at each end. 

A round rod, one fourth of an inch in diameter and 2| inches long, 
was heated bright red throughout. 

Oxide of tungsten was partially reduced. 

Oxide of tantalum was partly fused, and of a reddish brown colour. 
Oxides of uranium and titanium were fused, but not reduced. 
Oxide of molybdena was fused and reduced. 
Oxide of iridium, with osmium, was fiised to a globule. 
Pure iridium was fused into an imperfect globule, having specific 
gravity 18-68. 

Of earthy bodies, ruby and sapphire were not fused. 
Blue spinel ran to a slag. 
Magnesia was agglutinated. 
Quartz was not affected. 
' This opportunity was taken by Mr. Pepys of attempting the con- 
version of iron into steel by union with diamond, which appeared to 
have been accomplished. A wire of good soft iron, having been slit 
longitudinally with a fine saw, the slit was filled with diamond powder, 
and the whole having then been wrapped round with a piece of mus- 
covy talc, was bound together with a fine iron wire. Although the 
wire thus prepared was by no means intensely ignited, and for no 
longer a time than six minutes, no part of the diamond powder was 
to be found after the experiment, and the iron was found converted 
into a sort of blistered steel ; for it was hardened by quenching while 
hot, so as to resist the file, and to scratch glass with faxiility. 

Beside the experiments above made with three plates connected in 
succession as a powerful battery by the action of acids on their sur- 
^faces, a trial was made whether at the moment of contact between 
very large metallic surfaces, any degree of ignition could be rendered 
visible. All the zinc plates were connected together as one zinc 
plate, and also all the copper plates connected as one copper plate. 
A communication was then made between the two sets of plates thus 
connected, but not immersed in a fluid, and all the electricity sup- 
posed to move in consequence of the contact, was made to pass 
through a wire of platina TuVirth of an inch in diameter, and about 
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Vth of an inch in length ; but there was no appearance of ignition, 
although the same wire may be instantly ignited by a single pair of 
one inch plates immersed in a weak acid. 

On the dispersive Power of the Atmosphere, and its Effect on astrono- 
mical Observations, By Stephen Lee, Clerk and Librarian to the 
Royal Society. Communicated by W. H. Wollaston, M,D, Sec. R.S. 
Read June 15, 1815. IPhil. Trans. 1815,/?. 375.] 

Although the appearances of colour given to low stars by atmo- 
spheric refraction be very well known, the comparative degree of re- 
frangibility of the differently coloured rays does not appear to have 
attracted attention in proportion to its important effects on delicate 
astronomical observations. 

The author endeavours to point out some of the principal errors 
that may arise from making allowance for mean refraction without 
due discrimination of the kinds of colour observed. It is evident that 
stars of different colours will require different corrections in observa- 
tions of their altitudes. 

The apparent altitude of the sun wUl also vary, according to the 
coloured glass employed in viewing its disc. For since there must, 
in fact, be several images of the limb observed at small distances from 
each other, it becomes a matter of choice which of them shall be 
selected by the kind of glass used ; and it is possible, that to their 
cause may be ascribed the discordance which exists between the ob- 
servations of the solstices, and possibly some disagreement between 
different observers. 

Mr. Lee also suggests, from this source, an explanation of the 
apparent projection of Aldebaran and other red stars upon the sur- 
face of the moon, — a phenomenon that has been frequently noticed, 
but not yet understood. For if Aldebaran be nearly in contact with 
the upper limb, since the white light of the moon will be elevated 
more by refraction, it is evident that the stars may thus be made to. 
appear within her disc a few seconds before or after contact. 

The author refers to a great number of observations that he has 
made on Mars, Venus, and fixed stars ; from which he infers the 
quantity of dispersion of light to be between one sixtieth and one 
seventieth of the total atmospheric refraction. 

He also adds several remarks on certain alterations in the mode of 
^making astronomical observations, by which the results deduced may 
have been affected, especially with reference to those of Dr. Bradley ; 
noticing particularly the period when Hadley's sextant came into 
general use, and with it the employment of glasses variously coloured, 
which were soon applied to other instruments. 

Mr. Lee concludes with suggesting such precautions as may lead 
to a more correct knowledge of atmospheric refraction, hoping that 
the subject may be pursued by astronomers more favourably situated 
than liimself for such an investigation. 
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Determination of the North Polar Distances and proper Motion of 
Thirty fixed Stars. By John Pond, Esq. Astronomer Royal, F.R,8, 
Read June 15, 1815. [PAi7. Trans. 1815, j?. 384.] 

In the former catalogue which the Astronomer Royal gave in 1813, 
he estimated the probable extent of error at not more than one fourth 
of a second ; and his present catalogue, which may be presumed to 
be improved by a greater number of observations, confirms the just- 
ness of that estimate ; since the greatest difference observable is not 
more than two tenths of a second. 

A comparative catalogue is also given of the places of the same 
stars in 1756, as deduced from the observations of Dr. Bradley ; and 
thence is added a column of annual proper motions for each of the 
stars in the collection. 

An Essay towards the Calculus of Functions. By C. Babbage, Esq. 
Communicated by W. H. WoUaston, M.D, Sec. R.S. Read June 15, 
1815. IPhU. Trans. 1815, p. 389.] 

In the same manner as an exponent expresses one operation on 
quantity, namely, the multiplication of it by itself a certain number 
of times, or raising it to the power expressed by that exponent, so 
Ae term Function, which has been introduced into modem analysis, 
is intended to express generally the results of all the various opera- 
tions that can be performed upon quantity. Many of these c^erations 
consist of two parts, the direct and the inverse. To extract a root is 
the inverse, with reference to that of raising any number to a higher 
power. So the integral is the inverse of the differential calculus ; and 
the same observation applies to finite differences. In all these cases 
the inverse method is by ftu: the more difficult of the two. 

The author's object in the present essay is to consider the inverse 
method with respect to functions, and, if possible, to determine the 
value of an unknown function by means of any functional equation 
given, instead of discovering, as in the direct method, the value of a 
quantity from an equation in which the function is known. But the 
mode in which the author pursues his inquiry, of course could not 
admit of being publicly read. 

Some additional Experiments and Observations on the Relation which 
subsists between the Nervous and Sanguiferous Systems. By A.F. 
WDson Philip, Physician in Worcester. Communicated by Thomas 
Andrew Knight, Esq. F.R.S. Read June 15, 1815. [Phil. Trans. 
1815, j9. 424.] 

This paper comprises a series of very numerous experiments on the 
effects of various stimuli applied to the brain and nerves of rabbits 
and frogs, in exciting the voluntary muscles, the heart, and the blood- 
vessels ; from which the author infers, — 



30 

That the laws which regulate their effects on the muscles of volun- 
tary and involuntary motion are different. 

That both mechanical and chemical stimuli applied to any part of 
the nervous system tend to increase the action of the heart. 

That neither mechanical nor chemical stimuli applied excite the 
muscles of voluntary motion, unless they are applied near the origin 
of the spinal marrow. 

That mechanical stimuli have more effect than chemical on volun9> 
tary muscles, but the reverse with respect to those of involuntary 
motion. 

That all stimuli continue to affect the heart long after they have 
&iled to excite the muscles of voluntary motion. 

That the motions thus excited in voluntary muscles are irregular, 
but those of the heart more regular. 

That the former occur chiefly at the first moment of application, 
but those of the latter as long as the stimulus is applied. 

That the f(Mrmer depend on intensity of the stimulus, the latter on 
the extent of suffeu^e to which it is applied. 

That the power of the blood-vessels, like that of the heart, is in- 
dependent ai the nervous system, though they may be influenced 
through that system, as the heart is. 

That the actions thus excited are regular, as those of the heart, 
and that their power, like that of the heart, may be destroyed 
through the nervous system. 

On the Fire-damp of Coal Mines, and on Methods of lighting the Mines 
80 as to prevent its Explosion. By Sir H. Davy, LL,D. F.R,S. 
VJP.RJ. Read November 9, 1815. [Phil. Trans. 1816, p. 1.] 

The great sources of fire-damp in coal mines are blowers or fissures 
from which currents of this inflammable gas issue in considerable 
quantities and for a long series of years ; but there is also a certain 
quantity produced by the workings. The author was informed by 
Mr. Hodgson, that if a cask be filled with a quantity of recently 
pounded coal, and a small aperture be made. in it, inflammable gas 
will issue from the aperture. 

In several specimens of fire-damp which the author has analysed, 
the inflammable part was the same in all ; in some instances mixed 
with a small quantity of common air, in others with azote and car- 
bonic acid. The purest contained only iVth of atmospheric air. 
One measure of this gas required nearly two measures of oxygen for 
its combustion, and formed nearly one measure of carbonic acid. 

Sulphur heated in this gas decomposed it, forming sulphuretted 
hydrogen, and precipitating charcoal. 

This gas, when mixed with chlorine, does not combine by exposure 
to light ; so that it appears to contain neither olefiant gas nor hydro* 
gen, and seems to be the same as the inflammable gas of marshes, 
or pure carburetted hydrogen. 
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When this gas is mixed with atmospheric air, it inflames by a 
lighted taper ; but unless the quantities are duly proportioned, the in- 
flammation is too slow to be accompanied with sound. The com- 
bustion appeared to be most sudden when there were about 7 or 8 
parts of air to 1 of the gas. When 1 of the gas is mixed with 15 or 
16 of air, the candle bums with an enlarged flame, which does not 
extend to the whole quantity, and the same phenomenon occurs 
when the gas constitutes no more than -sVth part of the mixture. 

The author next made trial of the degree of heat necessary for the 
combustion of this gas, which in fact is difiicult to ignite, for even 
the electric spark will not explode a mixture containing 5 parts of 
air to 1 of the gas ; but when the air is increased as far as 6 to 1, or 
nearer to the most explosive proportion, then it does take fire by the 
electric spark. Even the most explosive mixture will not take fire 
from well burned charcoal, nor by iron heated to any degree short 
of actual combustion. But on the contrary, hydrogen whether sim- 
ple or sulphuretted, olefiant gas, or carbonic oxide, may each be set 
on fire very readily by all these means ; and hence the gas procured 
by distillation from coal is liable to be fired by ignited iron or char* 
coal, in consequence of the olefiant gas which it contains along with 
the carburetted hydrogen in the first stage of the process of distil- 
lation, and on account of the carbonic oxide and hydrogen which it 
contains in the latter stages of its production. 

Since the fire-damp of coal mines is free from these admixtures, it 
might be possible to light a mine by means of a charcoal fire, if free 
from flame, which is necessary for the ignition of the gas. 

The method, however, which the author proposes, is not depend- 
ent on this property, but upon the supply of air to a lamp employed 
for that purpose being limited, in such a manner that the lamp will 
be extinguished by impurity of the air before an explosion can take 
place. 

If a lighted lantern, in the bottom of which there is only a small 
aperture just suflicient for its supply, be inserted in a mixture of 
common air, with about iVth of fire-damp, the flame first appears 
feeble, next enlarges, and then is uniformly extinguished. In the 
lantern here proposed for coal mines, a chimney is added of such 
length as to prevent any communication from the enlarged flame up- 
wards with the external air ; and the opening below is designed to 
be at a fixed distance from the flame, by using oil lamps instead of 
candles. As an additional security in some cases, the author con- 
ceives it may be useful to add valves at the apertures, which may 
be made to shut by a thermometric spring when the heat is increased 
by enlargement of the flame. 

Beside the foregoing, which the author terms the safe lantern, he 
has constructed two others on the same principle with that proposed 
by Dr. Clanny, and described in a late volume of our Transactions : 
but as that of Dr. Clanny has been found objectionable, not only on 
accoimt of manual labour and constant attention necessary in work- 
ing the bellows, but also on account of its size, those now proposed 
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are of smaller dimensions, one with a pair of small bellows, and the 
other with a syringe ; but both of these, like the steel mill, require a 
person to work them constantly, and will probably be superseded by 
the simple construction first described. 

An Account of an Invention for giving Light in explosive Mixtures of 
Fire-damp in Coal Mines, by consuming the Fire-damp. By Sir 
Humphry Davy, LL,D, F.R.S. V,P.RJ. Read January 11, 1816. 
IPhil. Trans. 1816,;?. 23.] 

This contrivance consists in covering the flame of any lamp or can- 
dle with a wire sieve, the apertures of which may be as large as VWth 
of an inch square. 

When a cylinder of wire gauze, covered at top with the same gauze, 
is closely fitted to a lamp, and surrounds its flame so that there is no 
aperture but those of the gauze, if the little lantern so constructed 
be introduced into the most explosive mixtures of carburetted hydro- 
gen and air, the cylinder becomes filled with a bright flame at its in- 
terior surface, which continues to bum as long as the mixture remains 
explosive. 

When the carburetted hydrogen constitutes no more than ^vth of 
the mixture, the flame of the wick continues to bum surrounded by 
the flame of the fire-damp ; but when the proportion is as 1 to 7, the 
flame of the wick disappears. 

When the apertures of the gauze are of the largest size, the flame 
is the most brilliant, and the wire of which it consists becomes ignited, 
but still without occasioning explosion of the mixture external to the 
lamp. 

Similar experiments were also made with hydrogen (not carbu- 
retted), and with the same results. But in this case the gauze was 
of the finest kind, with 6400 apertures in the square inch ; and since 
the thickness of the wire was -rhrth of an inch, the apertures them- 
selves were about i-iTrth of an inch square. With gauze of this con- 
struction a flame may be introduced even into a mixture of hydrogen 
and oxygen, and bum this mixture at the inner surface of the lan- 
tern, without commimicating its flame to the mixture externally, 
even though the wires become intensely red hot. 

After such trials of the security of this little apparatus, the author 
has no hesitation in recommending it for adoption by the collier, who 
will require for his security nothing more than a little wire cage to 
surround the flame of his lamp, and thus, at the cost of a few pence, 
will procure a light as long as there is a suflicient supply of fire-damp, 
without any further expense. 



33 

On the Developement of Exponential Functions ; together with several 
new Theorems relating to finite Differences. By John Frederick W. 
Herschel, Esq, F.R.8. Read December 14, 1815. [Phil Trans. 
1816, j». 25.] 

The subject here considered by Mr. Herschel relates to the cele- 
brated theorems of Lagrange, expressing the connection between sim- 
ple exponential indices and those of differentiation and of integration. 

Since the theorems have been demonstrated by various subsequent 
analysts, as by Laplace, by Arbogast, and by Dr. Brinkley, the author 
takes them for granted; but observes that in their origindi form they 
are but abridged expressions of their meaning ; and tiiat in order to 
become practically useful, their exponential functions require further 
dievelopment. 

And though this part of the subject has been treated with great 
ability by Dr. Brinkley, who has deduced formulae respecting the 
first of the two theorems far more simple than could have been ex- 
pected from the complex nature of the subject; yet since his method, 
when applied to the second more general theorem, would lead to de- 
tails of extreme complexity, Mr. Herschel has taken a different view 
of the subject ; and beginning with the more general theorem has 
arrived at a general formula, which he believes to have been hitherto 
wholly imnoticed, and which, when applied to certain particular 
cases treated of by Dr. Brinkley, affords precisely the same results. 

But the mode in which this subject is treated, or even the results, 
were not of a nature to admit of being read in public. 

On new Properties of Heat, as exhibited in its Propagation along Plates 
of Glass, By David Brewster, LL.D. F.R.S. Lond. and Edinb. 
In a Letter addressed to the Right Hon. Sir Joseph Banks, Bart. 
G.C.B.P.R.8. Read Januaryl 1,1816. [Phil. Trans. IS16, p. 46.'] 

In a paper communicated to the Society in May 1 814, Dr. Brew- 
ster observed that glass, when raised to a high temperature, had the 
property of depolarizing light, and in this respect resembled crystal- 
lized substances ; but he did not at that time succeed in tracing a 
resemblance in other points, which he left for future investigation. 

On resuming this inquiry in the present paper, the subject is di- 
vided into two parts ; in the former of which he describes the trans- 
ient effects exhibited during the propagation of heat along plates of 
glass, whether received from adjacent bodies or communicated to 
9iem ; and in the latter he describes the permanent optical proper- 
ties produced in glass by being suddenly and partially cooled when 
red hot. 

The phenomena here noticed depend on the total or partial de- 
polarization of light, previously polarized by reflection at a certain 
angle from a surface of black glass. It is well known that when a 
ray of light thus polarized ip the plane of primitive incidence is in- 
cident upon a second surface of black glass at the same specific angle» 
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if the second plane of incidence be at right angles to the former, then 
no part of that ray will be reflected by the second surface ; and an 
eye rightly placed for witnessing the effects, will perceive in the 
exact specific direction a central spot of absolute blaclqiess, sur- 
rounded also by a dark space of some extent, from which less or more 
of light is reflected, in proportion to the increase of distance from the 
central line of no reflection. The light, however, which has thus 
been polarized, may be wholly, or in part, depolarized by the inter- 
position of many crystallized bodies, the degree of depolarization 
being dependent on the more or less exact position of a certain neu- 
tral axis or plane of their crystalline texture with the plane of pri- 
mitive polarization. When these planes are perfectly coincident, the 
light remains polarized in that plane, and a black line appears in 
that direction ; but adjacent to it, on each side, are seen a series of 
colours, which depend partly upon their proximity to the central 
black line, and partly upon the thickness of the depolarizing body, 
the succession of colours being exactly the same as those observed 
by Newton in thin plates, but variously modified in their forms, ac- 
cording to the nature of the crystalline substance interposed, and ac- 
cording to the position of its axis. 

The optical effects of heated glass, as now observed by Dr. Brewster, 
are precisely of the same kind, and are now found to depend not 
upon the simple circumstance of temperature of the entire plate, as 
he originally supposed, but upon the progressive differences of tem- 
perature in different parts of ^e plate, arising from contact or proxi- 
mity to a plate of hot or cold iron, or from the cooling power of the 
surrounding atmosphere. And in the same manner as the several 
tints of colour produced by crystallized bodies, have been shown by 
M. Biot to depend on a series of thicknesses proportional to those in 
Newton's scale for thin plates ; so with respect to heated glass. Dr. 
Brewster observes, that a corresponding arithmetical progression is 
observable for the same tints, whether the thicknesses compared be 
those of single plates, or the aggregate thickness of several com- 
bined. 

From these phenomena. Dr. Brewster infers the production of 
what he calls a crystalline structure in the glass during its contact 
with heated iron ; but observing the existence of an opposite struc- 
ture in the middle of the glass, and again the same structmre at its 
remote extremity apparently beyond the reach of sensible heat, he 
says there is noljiing analogous but in the perplexing phenomena of 
magnetic and electric polarity. 

In the prosecution of these experiments, the author varies indefi- 
nitely the forms and dimensions of his plates of glass, and with them 
the forms of the fringes produced ; but it would be next to impos- 
sible to convey any correct idea of the various appearances without 
assistance from drawings ; neither indeed could Ih*. Brewster himself 
have observed the phenomena with sufficient precision in their fluc- 
tuating state as arising from the temporary communication of heat, 
liad he not found means to render the same properties permanent. 
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by a method which forms the subject of the second section of this 
paper. 

When a plate of glass is brought to a full red heat, and is then 
cocded by pku;ing its edge on a bcur of cold iron, the same fringes of 
colour are developed during cooling as by placing cold glass upon 
hot iron ; and in this case the glass retains the property given to it 
even after it is completely cold. 

The author delineates various configurations of colours produced 
by plates of different forms thus cooled. Among many others, a 
parallelogram of glass exhibits an inscribed parallelogram, with lines 
^m each angle to the angles of the plate ; and when the plate has 
been divided longitudinally by a diamond, each of the portions again 
exhibits an inscribed parallelogram, just as if the parts had been se- 
parately heated ; and in this respect they present a property analo- 
gous to that of a divided magnet, each part of which has opposite 
poles as the entire bar. 

A circular plate of glass, cooled with its centre resting on a piece 
of cold iron, or a cylindrical rod of glass cooled in the open air, when 
examined by polarized light in the direction of its axis, each present 
the same appearance of a black cross through their centre, and con- 
centric fringes parallel to their circiunference. 

Since it is obvious that in these cases of rapid cooling, as well as 
those of rapidly heating, there must be progressive variations of den- 
sity of the glass proceeding in a direction from the source of heat or 
of cold, and since the phenomena exhibited by many crystallized bo-^ 
dies, when examined in the direction of their axis, are precisely similar. 
Dr. Brewster infers that there exists in these crystallized bodies also 
a corresponding variation of density, proceeding toward .their axes, 
which will afford an easy explanation of the fringes they exhibit. 

Farther Experiments on the Combustion of explosive Mixtures confined 
by Wire-gauze, with some Observations on Flame, By Sir Humphry 
Davy, LL.D, F.R,S, V.P.RJ. Read January 25, 1816. [PhU. 
Trans. 1816,;?. 115.] 

In these experiments, the author examines what magnitude of wire 
and of apertures in the metallic gauze of his lamp is consistent with 
security against explosion of matures extemaUy. 

When tiie gauze is made of wire one fiftieth of an inch in diameter, 
and at intervals of one tenth, so as to make 100 apertures in the square 
inch, explosion may take place, either from intense ignition oi the 
top of tiie lamp, or from lateral currents of air forcing the flame 
through the interstices. 

When the intervals of the same wire were only one fourteenth, 
though the danger from lateral motion was obviated, still ignition of 
the wire caused explosion. With intervals of one sixteenth, still 
there was danger from the same source; but when the distances 
were reduced to one twenty-fourth on 576 apertures in the square 
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inch, then the lamp appeared safe, under all circumstances, in mix- 
tures of coal gas and air. 

With a view to explain the non-transmission of inflammation 
through small apertures, the author considers the nature of flame in 
general ; and since a piece of phosphorus, or even a small taper, will 
bum in the midst of a large flame made by the combustion of al- 
cohol, he is of opinion that oxygen exists in the centre of all flame, 
forming an explosive mixture with the vapour, but which bums 
solely at the exterior surface, because it is there alone sufficiently 
heated to take fire. 

If a piece of wire-gauze be held in the flame of a lamp, or of coal 
gas, no flame passes through the gauze ; for though a portion of the 
inflammable vapour passes, it loses too much heat in its passage to 
propagate the flame ; but in the case of inflammable mixtures of coal 
gas entering a lamp, and burning at the interior surface, that which is 
exterior has not been exposed to any heating cause, and consequently 
is in no danger of taking fire at the sides of the lamp ; and the results 
of combustion which escape at the top, though heated, are no longer 
inflammable. 

In conclusion the author informs us, that these lamps have now 
been tried in two of the most dangerous mines near Newcastle with 
perfect success ; and he has great hopes that they will shortly be 
adopted in many of the collieries in that neighbourhood. 

Some Observations and Experiments made on the Torpedo of the Cape 
of Good Hope in the Year 1812. By John T. Todd, late Surgeon 
of His Majesty* s ship Lion. Communicated by Sir Everard Home, 
Bart. V,P,R.S. Read February 15, 1816. [Phil. Trans. 1816, 
p. 120.] 

The fish on which these experiments were made, were generally 
caught early in the morning, and examined as soon after as possible, 
but in some instances were kept in buckets of water as long as three 
days, or more. 

They are frequently caught by the seine in Table Bay, to the west- 
ward of the Cape, but very rarely in Simon's Bay, which is to the 
eastward, and never caught by the hook with any kind of bait. 

The Torpedo of the Cape diffiers in no respect from those of the 
Northern Hemisphere, except in size, which is never more than eight 
inches long and five in breadth. The columns of their electric or- 
gans appeared larger and less numerous than those described by 
Mr. Hunter. The form of any one singly is cylindric, but in a sec- 
tion of a whole organ the figure is modified by lateral compression. 

The author found the supply of nerves to tiiese organs, agreeably 
to former descriptions, to be larger than to any other parts. 

The greatest shock they give was never felt above the shoulder, 
and rarely above the elbow joint, the strength of it depending more 
upon the vivacity of the animal than upon its size. There appeared 
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no regular interval between the shocks, which sometimes followed so 
quickly as not to be counted, while other animals could scarcely be 
provoked to give any shock. 

The electric discharge was mostly accompanied by an evident mus- 
cular action in the animal, with an apparent swelling of the superior 
surface of the organs, and by a retraction of the eyes. 

Two of these fish being placed in different buckets of water, one, 
which was irritated so as to give frequently repeated shocks, soon 
became languid, its shocks diminishing rapidly in intensity, and it 
soon died ; but the other, not being irritated, continued living to the 
third day. And this was universally observable, that those which 
parted with shocks most freely soonest died. 

A Torpedo, in which the nerves proceeding to the electric organs 
had been divided, seemed to have no power of giving shocks, but ap- 
peared just as lively as another Torpedo taken at the same time, and 
placed in a separate bucket of water uninjured. 

Of two Torpedos taken at the same time, one had the electric or- 
gans divided. They were then both irritated equally, so that the 
perfect animal was soon exhausted of all power, and died ; but the 
other, which had lost the power of giving shocks, appeared as viva- 
cious as before, and lived to the second day. 

An animal, ^m which one electric organ had been removed, was 
found still capable of giving shocks, though possibly not so strong as 
before. 

Another fish, in which only one nerve to each organ had been di- 
vided, was also able to give shocks as before. 

When they were held only by the tail or by the extremity of their 
lateral fins, they appeared to have no power of giving shocks. 

Mr. Todd infers from these experiments. 

That the electric discharge is a vital action. 

That it is perfectly voluntary. 

That frequent action is injurious to life, and may soon exhaust it. 

That an animal deprived of this power is more vivacious, and lives 
longer than one which exerts this means of exhausting itself. 

That both organs are not necessary for giving the shock. 

That all the nerves of one organ are not necessary to be entire. 

That a most intimate relation subsists between the nervous system 
and the electric organs. 

Direct and expeditious Methods of calculating the Excentric from the 
Mean Anomaly of a Planet, By the Rev. Abram Robertson, D.D, 
F.R.S. Savilian Professor of Astronomy in the University of Ox- 
ford, and Radcliffian Observer, Communicated by the Right Hon. 
Sir Joseph Banks, Bart. G.C.B. P.R.S. Read February 15, 1816. 
[Phil. Trans. ISIS, p. 127.] 

Each of these methods, says the author, is to be considered as 
direct, although it proceeds through the medium of Cassini's ap- 
proximation, which, as here used, can only be regarded as a first step 
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in the computatton. No hypothesis is introduced into the process^ 
and therefore no correction of error by trial is requisite. 

Of three methods proposed, one combines the advantages of Keill's 
series and Cassini's approximation together, and is regarded by the 
author as the most simple in theory, and most expeditious in prac- 
tice, which has yet been proposed. 

Demonstrations of the late Dr. Maskelyne's Formula for finding the 
Longitude and Latitude of a celestial Object from its Right Ascension 
and Declination ; and for finding its Right Ascension and Declination 
from its Longitude and Latitude, the obliquity of the Ecliptic being 
given in both cases. By the Rev. Abram Robertson, D.D. F.R.8. 
Savilian Professor of Astronomy in the University of Oxford, and 
Radcliffian Observer. Communicated by the Right Hon. Sir Joseph 
Banks, Bart. G.C.B. P.R.8. Read February 15, 1816. [PAtY. 
Trans. 1816,;?. 138.] 

Dr. Robertson conceives that no full demonstration of these for- 
mulae has yet been published; and hence no one has hitherto remarked 
two oversights with respect to their application to certain particular 
cases, which had escaped the notice of their author. Their value^ 
however, has been duly appreciated by those most competent to 
judge of their merit, especially by M. Delambre, who remarks upon 
their conciseness, as well as precision, in comparison even with the 
formulae given by Lalande. 

Some Account of the Feet of those Animals whose progressive Motion 
can be carried on in opposition to Gravity. By Sir Everard Home, 
Bart. V.P.R.S. Read February 22, 1816. IPhil. Trans. 1816, 
p. 149.] 

The power which flies have of crawling upon a ceiling is well 
known, but the mode in which this is effected, says the autiior, has 
never been explained. It was not till lately he learned that there 
are animals of a larger size which have the same power, and in which, 
from their size, the construction of their feet will admit of more ac- 
curate examination. 

The Lacerta Gecko of Java walks up and down the smoothly po- 
lished chinam walls in quest of flies, and runs upwards to its retreat 
in the roofe of the houses, although the weight of a specimen given 
to the author by Sir Joseph Banks was as much as 5|- ounces. 

On the feet of this animal are five toes, armed witii a very sharp 
and curved claw ; and there are also on each sixteen transverse slits, 
with serrated edges, with pouches between them, which are consi- 
dered by the author as the striking peculiarity in the foot of this 
lizard. When these are closed, the under surface of the foot bears 
a considerable resemblance to the upper part of the head of the 
sucking fish, the surface of which is furmshed with two rows of 
moveable plates attached by one edge, and serrated at the other, and 
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its margin is surrounded by a broad loose membrane, capable of very 
close application to any surface on which it is placed. 

By elevation of the plates, a degree of exhaustion is thus occa- 
sioned ; and the fish thereby firmly attaches himself to the shark, or 
to any other object. 

In the same manner it would appear that the transverse serratures 
of the bottom of the toes of the lizard, by their elevation, occasion a 
degree of exhaustion or partial vacuum, confined by the broad mem^ 
brane which is attached all round each of the toes. 

The author is of opinion, that the feet of the common fly act upon 
the same principle. Their under surfaces, when highly magnified, 
appear to be concave, as they are represented by KeUar ; and he 
thmks it cannot be doubted that these cavities are employed to rarify 
the air between them and the surfaces to which they are applied, and 
thus support the weight of the fiy, in opposition to gravity, when 
suspended from a ceiling. 

On the Communication of the Structure of doubly-refracting Crystals 
to Glass, Muriate of Soda, Fluor Spar, and other Substances, by 
mechanical Compression and Dilatation, By David Brewster, LL.D, 
F.R.S, Lond, and Edin, In a Letter addressed to the Right Hon, 
Sir Joseph Banks, Bart. G.C.B. P.R.S. Read February 29, 1816. 
[Phil. Trans. 1816, p. 156.] 

The subjects here chosen for experiment are such bodies as have 
in general no power of polarizing or depolarizing light, and the 
means employed for communicating these properties are purely me- 
chanical. In the first instance, a piece of plate-glass was taken, and 
compressed edge- wise between two screws, and was found to polarize 
light in every part of its breadth, with depolarizing axes, making an 
angle of 45^ with the edges of the plate. 

When a narrow slip of plate-glass is attempted to be bent edge- 
wise, the inner edge becomes compressed sufiicientiy to produce the 
effect of depolarization ; and the exterior edge of the curve, by being 
dilated, also depolarizes : but the characters of the fringes of colour 
produced in the two cases are different ; since those which arise from 
compression are such as are produced by calcareous spar and beryl ; 
but those caused by dilatation of the exterior edge are such as appear 
from the action of sulphate of lime, quartz, and other bodies of that 
class. 

The author observes, that the tints polarized ascend in Newton's 
scale, in proportion as the forces of compression or dilatation are in- 
creased. 

When two plates under a state of compression are combined trans- 
versely, the same phenomena are exhibited as by mecuis of a plate 
formed of a doubly-refracting crystal. 

The effect of two plates of compressed glass, similarly placed, is 
the same as that of a double plate ; but if they be placed transversely, 
then the tints are such as are due to the difference of their thick- 
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nesses : but the reverse will happen in each case if one glass be 
cbmpressed and the other dilated. 

If a compressing force be applied to the centre of a plate of ghh^ 
it will exhibit the black cross and other phenomena to be seen by 
means of doubly-refracting crystal^. 

If a plate so compressed be inclined to the polarized ray, the tints 
of colour will ascend or descend, according to the direction in which 
it is inclined. 

If a plate to which the power of depolarization has been given by 
heat be compressed, the tints of the interior fringes rise in the scale, 
and those of the exterior descend, when the axis of pressure is per- 
pendicular to their direction. 

The same effects which are thus produced upon glass by com- 
pression, are produced in a similar manner upon such crystallized 
bodies as do not possess these properties in their natural state. But 
those bodies which already possess the doubly-refracting structure 
in a high degree, as calcareous spar, rock crystal, beryl, &c., suffer 
no change by any degree of mechanical compression to which thie 
author has subjected them. 

Since the tints of colour communicated to polarized light depends 
on the degree of force applied to glass, through which it is trans- 
mitted. Dr. Brewster conceives that a convenient instrument might 
be constructed for measuring the intensity of forces, which he would 
call a Chromatic Dynamometer; and in the same manner might 
variations of temperature, or humidity of bodies be measured, with 
the assistance of a Uttle ingenuity, by chromatic thermometers and 
hygrometers. 

In the prosecution of these experiments, the author examined the 
properties communicated to jelly by variations of its density from 
drying, and contrived means of giving it permanent power of depo- 
larization, by the constrained position in which it was allowed to 
harden. And he found that the polarizing force of distended isinglass 
fer exceeds any which can be given to glass, either by heat or pres- 
sure, and is even greater than that of beryl, which owes its power 
to crystalline texture. 

In conclusion, the author expresses his hope that the principles 
here investigated afford a solution of the most important part of the 
problem of double refraction, by ascertaining the mechanical con- 
dition of both classes of doubly-refracting crystals, although the di- 
vision of incident light into two portions oppositely polarized yet 
remains to be accounted for : and he thinks we must remain satis- 
fied with referring this to the operation of some peculiar fluid, which 
he conceives to be the principal agent in producing all the pheno- 
mena of crystallization and double refraction. 

Dr. Brewster adds, that a recent experiment (which he does not 
describe) upon the polarizing qualities of a body of which the den- 
sities vary in regular minute strata, induces him to think more ik- 
vourably than heretofore of the undulatory system of light. 
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An Essay towards the Calculus of Functions. Part II, By C. Bab- 
bage, Esq. Communicated by William Hyde Wollaston, M.D» 
Sec. R.S. Read March 14, 1816. IPhil. Trans. 1816, p. 179.] 

Experiments and Observations to prove that the beneficial Effects of 
many Medicines are produced through the Medium of the circulating 
Blood, more particularly that of the Colchicum autumnale upon the 
Gout. By Sir Everard Home, Bart. V.P.R.S. Communicated by 
the Society for Improving Animal Chemistry. Read March 21, 
1816. IPhil. Trans. 1816, j?. 257.] 

The Eau medicinale of Husson, says the author, has most fortu- 
nately been discovered to be a specific remedy for tiie cure of gout ; 
and he considers it to be now ascertained, by experiments of different 
persons, that this medicine is a vinous infusion of the Colchicum au^ 
twnnale, or Meadow Saf[ix)n. He therefore hoped that an endeavour 
to ascertain its mode of action would be interesting to the Society 
for the Promotion of Animal Chemistry, whose objects are not con- 
fined to mere chemical combinations, but include the effects of gal- 
vanism on the nerves, and of mineral and vegetable solutions on the 
blood, and thereby on the^iealthy and morbid actions of life. 

Although the late Mr. Hunter had ascertained, by experiments, 
that medicines injected directly into the circulating system produce 
in general the same effects as when taken into the stomach, he was 
not aware that even in the latter case (as has been proved by later 
experiments) these effects are not produced till they have reached 
the circulation by means of the absorbent system. 

With respect to mercury, which appears to be the only specific 
hitherto known for any disease, it is completely established (says 
the author), by experiment, that this remedy, when in the circula- 
tion, is as effectual for the cure of recent chancre from the original 
application of venereal matter, as for constitutional symptoms in 
consequence of its absorption into the circulation. 

It is observed, that the effect of Colchicum autumnale on gout is 
more rapid than that of mercury on the venereal disease, which ad- 
mits of explanation, upon the supposition, that one is more rapidly 
received into the circulation than the other. With respect to the 
powers of this drug, the author speaks from experiments on his own 
person, having himself taken it at least six different times, for relief 
from local symptoms of gout, which it has removed, once in six 
hours, and at odiers in less than twenty-four hours. 

With a view to ascertain the effects of this medicine introduced 
directly into the circulation, he substituted a dog as the subject of 
experiment. This dog's pulse in a natural state was 140 in a minute. 
In five minutes after injection of thirty drops of a vinous infusion of 
colchicum, diluted with a drachm of water, into the jugular vein, the 
pulse became fluttering, accompanied with a tremulous motion of 
the muscles, and nausea, but without retching to vomit. In less 
than a quarter of an hour the pulse intermitted, and was 180 in a 
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minute. In four hours the pulse had fedlen to 120, but still inter- 
mitted. In seven hours the dog had a natural motion. Its pulse 
had returned to the natural standard of 140 in a minute, and he ap- 
peared perfectly recovered from the effects of the experiment. 

After three days, sixty drops of the same infusion were given to 
the same dog to swallow. In two hours he became languid ; his 
pulse wiry and weak, but still 140 in a minute. In four hours the 
languor was less, the pulse natural. In eight hours he had a natural 
motion, and in eleven hours appeared perfectly recovered from this 
dose. 

The effects of this medicine upon the dog and upon Sir Everard 
Home, as far as they were sensible, were very similar, but differed 
in degree. Sir Everard, in consequence of an attack of the gout, 
took sixty drops of the JSau medicinale. In two hours he became hot 
and thirsty. In three hours the pain became tolerable while the limb 
was at rest. In seven hours he had a confined motion from the 
bowels. There was a degree of nausea. The pulse, which is natu- 
rally 80, was lowered to 60 in a minute, with occasional intermis- 
sions. In ten hours little remained except some degree of languor, 
with the pulse at 70, which on the following morning was restored 
to its natural standard, with removal of all symptoms of gout. 

If these observations shall be confirmed, says the author, we must 
conclude that the different kinds of substances which produce specific 
diseases are first carried into the circulation, in the same manner as 
mineral and animal poisons ; and that the medicines by which they 
are acted upon go through the same course before they produce their 
beneficial effects. 

An Appendix to a Paper on the Effects of the Colchicum autumnale 
on Gout. By Sir Everard Home, Bart, V,P.R,8, Read April 25, 
1816. [Phil. Trans. 1816, p. 1262.] 

In the paper on this subject, lately read to the Society, the author 
hoped to establish two facts which seemed to him of primary im- 
portance ; first, that this medicine can be received into the circula- 
tion without permanent mischief ; and secondly, that its beneficial 
effects upon gout are produced through that medium; and hence 
the sudden relief it gives can, he thinks, be readily explained. 

The criterion by which he judges of the influence of the medicine 
is the pulse, which he has found to be invariably diminished ten or 
twenty beats in about twelve hours after it is taken ; and since this 
effect is also produced when the same medicine . is injected into a 
vein, he was satisfied that in the former instance the lowering of 
the pulse depends upon its arrival into the circiilation, and not upon 
the state of the stomach. 

The author has since been induced to try whether the effects of a 
larger quantity injected into the veins would also correspond with 
those produced by an overdose taken into the stomach. 

One hundred and sixty drops of the infusion of colchicum before 
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employed, were now injected into the circulation of a dog. He in- 
stantly lost all power of motion ; the breathing became slow, the 
pulse hardly to be felt. In ten minutes it was 84 ; in twenty minutes 
at 60 ; in an hour at 115, with the respiration so quick as scarcely 
to be counted. In two hours the pulse was 150, and very weak. In 
the mean tune the animal was purged ; and he vomited, first a bilious 
fluid, and then bloody m^ucus ; and after lingering in an extremely 
languid state five hours, expired. 

On dissection, the internal coat of the stomach and intestines were 
found inflamed in a greater or lesser degree universally. 

The facts here adduced, says the author, go as far as it is possible 
to prove that the action of Colchicum autumnale on the different parts 
of the body is through the medium of the circulation, and not in con- 
sequence of its immediate effects on the stomach. 

On the Cutting Diamond, By William HydeWollaston,ilf.i). Sec,R,8, 
Read May 2, 1816. IPMl. Trans. 1816, p. 265.] 

The author, having never met with any satisfactory explanation 
of the property which the diamond possesses of cutting glass, ha« 
endeavoured, by experiment, to determine the conditions necessary 
for this effect, and die mode in which it is produced. The diamonds 
chosen for this purpose are naturally crystallized, with curved sur- 
fiaces, so that the edges are also curvilinear. In order to cut glass, 
a diamond of this form requires to be so placed that the surface of 
the glass is a tangent to a curvilinear edge, and equally inclined 
laterally to the two adjacent surfaces of the diamond. Under these 
circumstances the parts of the glass to which the diamond is applied 
are forced asunder, as by an obtuse wedge, to a most^ minute distance, 
without being removed ; so that a superficial and continuous crack 
is made from one end of the intended cut to the other. After this, 
any small force applied to one extremity is sufiicient to extend this 
crack through the whole substance, and successively across the whole 
breadth of tibe glass. For since the strain at each instant in the 
progress of the crack is confined nearly to a mathematical point at 
the bottom of the fissure, the effort necessary for carrying it through 
is proportionally small. 

The author found by trial that the cut caused by the mere passage 
of the diamond need not penetrate so much as -ri-0-th of an inch. 

He found also that other mineral bodies recently ground into the 
same form are also capable of cutting glass, although they cannot 
long retain the power, from want of the requisite hardness. 

An Account of the Discovery of a mass of native Iron in BrasiL By 
A. F. Momay, Esq, In a Letter to WUliam Hyde Wollaston, M.D, 
Sec. R.8. Read May 16, 1816. [PA«7. Trans. 1816, p. 270.] 

This mass was first discovered in the year 1784 by a person of the 
name of Bernardino da MotaBotelho, while looking after his cattle ; 
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and in consequence of the account he gave, the Governor- General of 
the province ordered it to be brought down to Bahia. A stout waggon 
or truck was conveyed to the spot ; and after three days' labour, the 
mass was lifted upon it, and by the force of forty pair of oxen was 
removed about a hundred yardis, as far as the bed of a neighbouring 
rivulet, but there relinquished. And there it was found again by 
Mr. Mornay in January 1811 ; but the river was at that time quite 
dry, and frequently is so. 

The mass is about seven feet in length, its breadth four, with a 
thickness of about two feet. Its form is very irregular, with various 
cavities, especially on the under side ; but the author estimated its 
capacity on the spot to be full twenty-eight cubic feet ; and hence 
the weight is conceived to be about 14,000 pounds. 

Its colour is that of a dark chesnut, rather glossy on the top and 
sides ; on its underside it is covered with a crust of oxide in thick 
flakes. 

In some of the smaller cavities were imbedded quartz pebbles, too 
large to be taken out without being broken. The block in situ ap- 
peared to be highly magnetic, having its north pole lying in a N.E. 
direction ; but the fra^ents separated from it were not found by 
Mr. Mornay to possess magnetic poles. In detaching these frag- 
ments he experienced very considerable difficulty, although aided in 
some measure by a crystalline texture, which gave direction to the 
fractures, and was visible in all the specimens he could obtain with 
a sledge-hammer carried for that purpose. 

Having dissolved a small portion of this iron, and examined the 
solution by such re-agents as he happened to possess, he thought 
that he discovered the presence of nickel, but very doubtfully, and 
in very small quantity. He also made a similar examination of 
some fragments from a bed of oxide foimd where the mass had been 
originally discovered, and with a similar result as to an apparent 
trace of nickel. 

The surfetce of the country was at this spot covered with a coarse 
gravel to the depth of ten or fifteen feet above the level of the rock 
of granite, which in general prevails. 

The latitude of the place was estimated by Mr. Mornay to be 
10° 20' S., and the longitude about 33' 15" W. of Bahia. 

To the southward were found prismatic fragments, and balls from 
a few inches to nearly three feet in diameter, supposed to be basalt ; 
and beyond these, at the distance of forty leagues, a range of sand- 
stone hills, from which there extends a sandy plain with occasional 
elevations, all about twenty fathoms in height, as if they were the 
remains of some more elevated plain, of which certain parts were 
more durable from a cement of iron that appears in the beds of most 
of them. A peculiar aspect is also given to this plain by other 
smaller hillocks, which are very numerous, and are tiie nests of the 
white ants : these are conical in their outline, but almost invariably 
elliptic at their base. 

The soil of the valleys is observed to be impregnated witii sea- 
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salt, which the inhabitants wash out for their own consumption ; 
but it is very impure, from a mixture of bitter purgative salt along 
with it. 

There are here many warm springs, of which several are as much 
as 8° above the surrounding atmosphere ; and one of them was at 
90°, while the temperature of the air was only 73°. 

Among the vegetable productions of this country observed by 
Mr. Momay, is one very remarkable for the light which it yiel(b 
when cut. It is described as a climbing plant, destitute of leaves, 
and without thorns. It conteiins a milky juice, which exudes as soon 
as the plant is wounded, and appears luminous for several seconds. 
This juice is extremely acrid, so as to blister the skin, even of 
quadrupeds, to which it is applied. It becomes viscid by drying, and 
turns of a greenish-yellow colour, appearing to be a gum-resin. 

It is conjectured that this plant may be an Euphorbium ; but as 
the author had not the good fortune to find it in flower, he had not 
the means of learning with certainty to which tribe of plants it may 
belong. 

Observations and Experiments on the Mass of native Iron found in 
BrasiL By William Hyde Wollaston, M.D. Sec. R,S. Read 
May 16, 1816. [PA«7. Trans. 1816, jt?. 281.] 

The observations here added as an Appendix to Mr. Momay^s 
paper, relate to the crystalline texture of tiie mass, and its magnetic 
qualities. The experiments were undertaken for the purpose of 
ascertaining the presence of nickel more certainly than Mr. Momay 
had been enabled to do, and also to discover the quantity of this in- 
gredient. 

The crystalline forms in which this iron breaks, are such as are 
common to many metallic substances ; the regular octohedron, tetra- 
hedron, or rhomboid, consisting of these two combined. 

With respect to magnetism, it is observed, that the fragments are 
precisely like any pieces of the best soft iron, easily obeying the 
magnet, and instantly assuming polarity, according to the direction 
in which they are placed with reference to the magnetic meridian, 
and as instantly changing it when reversed. And hence it is inferred 
that the magnetic polarity of the mass is solely from similar induc- 
tion. 

For detecting the presence of nickel, the author dissolves a very 
small portion in nitric acid, evaporates to dryness ; and after dis- 
solving the oxide of nickel in pure ammonia, he precipitates by triple 
prussiate of potash. 

But for determining its quantity, he adds sulphuric acid to the 
ammoniacal solution ; and after evaporating to dryness, he expels 
the ammoniacal salts by heat, and then dissolves the residuum, which 
is mere sulphate of nickel, and, by crystallization, obtains it in a state 
from which the quantity 6f metsdlic nickel can be inferred. By this 
process he found four per cent, of nickel in this specimen of native 
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iron, and a corresponding quantity in the scales of osdde detached 
from its cavities. 

Oh Ice found in the bottoms of Rivers. By Thomas Andrew Knight, 
Esq, F,R.S, In a Letter addressed to the Right Hon. Sir Joseph 
Banks, Bart. G.C.B. P.R.S. Read May 23, 1816. [PA«7. Trans. 
1816, p. 286.] 

The author having witnessed this phenomenon in the course of 
last winter in the river Teme, which runs past his residence in Here- 
fordshire, describes the appearances that he observed, and relates the 
circumstances under which they occurred, for the purpose of account- 
ing for a fiact which, though frequently noticed, hsis not yet been 
satisfactorily explained. 

After a night that had been intensely cold, the stones in the rocky 
bed of the river glistened with a kind of sHvery whiteness, which, 
upon examination, arose from numerous spicula of ice adhering to 
them, and crossing each other in every direction. The river was not 
at that time frozen over in any part, but the temperature of the water 
was at the freezing point ; and in a mill-pond just above, the water 
was replete with mHlions of spicula of ice, which naturally would 
have a tendency to rise and form a crust at the surface ; but in fall- 
ing over a low weir into a narrow channel, numerous eddies, occa- 
sioned by large projecting stones, constantly carried fresh spicula to 
the bottom, where they collected against the surfaces and in the 
cavities opposed to the current, especially in those parts where it 
became less rapid. 

Had the coldness of the weather continued, it is conceived that 
the ice might have continued to accumulate to much larger quanti- 
ties, as it had been known to do in the same situation some years 
preceding, when the frost was of long duration. 

It was remarked by Mr. Knight, tibat near the shore the ice that 
adhered to stones partly out of the water had a firmer consistence, 
although apparently originating from the same source. This ice ex- 
tended as far as half a yard from the shore, and was three or four 
inches below the surface of the water. This did not melt so rapidly 
as that which was deposited at greater distances from the sides, and 
at greater depths. 

Although the existence of porous ice in any large quantities may 
thus be explained in larger rivers, where there are eddies sufficient 
to carry floating spicula in contact with the bottom, yet the author 
expresses his doubts respecting large masses of solid ice said to Jiave 
been found at the bottoms of deep and sluggish rivers, in which there 
are no eddies to cause the descent even of small particles, and no 
obvious cause of subsequent consolidation. 
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On the Action of detached Leaves of Plants^ By Thomas Andrew 
Knight, Esq, F,R,S. In a Letter addressed to the Right Hon. Sir 
Joseph Banks, Bart. G.C.B. P.R.S. Read June 13, 1816. [PAi7. 
Trans. 1816,;?. 289.] 

Mr* Knight having on a former occasion inferred, from his expe- 
riments and observations, that the true sap of trees, from which the 
living parts are generated, owes its properties to having circulated 
through the leaves, now adduces other facts, more directly in point, 
to show that a fluid similar to the true sap actually descends through 
the leaf-stalks. 

A transverse section was made through the bark of a vine, at the 
middle of the insertion of the leaf-stalk, by passing a slender knife 
through the stalk, so as to split it for about two thirds of an inch 
above its insertion. 

Another transverse incision of the bark having also been made 
nearly an inch below, these sections were joined by longitudinal in^ 
cisions at each end, so that a piece of the bark, half an inch broad 
and nearly one inch long, could be detached from the stem, still re- 
maining united to the lower half of the split leaf-stalk. Being after- 
wards protected on all sides from the air by waxed paper, it wai^ 
found to grow in all its dimensions, and to have thin layers of albur- 
num deposited upon its interior surface. 

In a second experiment, leaves from the potatoe were taken at the 
period when the tuberous roots were beginning to form, and were 
planted in pots, under the expectation that these leaves even alone 
might have power to form tubers. The effect, however, was not 
exactly as the author had anticipated ; but the power was manifested 
by the production of a conical swelling at the lower part, more than 
two inches in circumference, apparency similar in composition to a 
tuber, and retaining life to the following spring. 

Leaves of mint, also detached in the same manner, were found to 
throw out roots, and to continue alive through the winter, assuming 
the character and hue of those of evergreen trees. 

Since it had appeared, from former experiments, that the growth 
of immature leaves depends upon matter afforded by those already 
arrived at a state of maturity, Mr. Knight cut off several shoots of a 
vine, and laying them over basins of water, inmiersed portions of the 
larger leaves ; and he found that under these circumstances the young 
leaves continued to grow for upwards of a month, during which they 
necessarily depended on the larger leaves for their supply of nou- 
rishment. 

The progress of fruit, likewise, is proved to depend upon the ma- 
ture leaves ; for if these be destroyed, the fruit ceases to grow, and 
gains nothing in ripeness or flavour : and, accordingly, those trees 
alone are capable of ripening fruit during winter which retain their 
leaves at that season, of which the Orange, Liemon, Ivy, and Holly, 
are familiar examples. 

With regard to the period during which the true sap is accumu- 
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lated as store for future growth, and returned from its reservoirs into 
the circulation, it may be difficult clearly to discover anything cer- 
tain ; but the author has not ceased to prosecute his experiments on 
the varying density of the alburnum, and other parts of the wood, 
and on the proportion of moisture which they lose by drying ; and 
he hopes at some future time to lay before the Society his observa- 
tions, showing how far the durability of the heart wood depends on 
the period at which a tree is felled. 

On the Manufacture of the Sulphate of Magnesia at Monte delta 
Guardia, near Genoa, By H. Holland, M,D. F.R.S, Read June 
13, 1816. IPhiL Trans. 1816, p. 294.] 

The site of this manufactory is about eight miles N.W. of Genoa, 
at about 1 600 feet above the level of the sea, from which the top of 
the mountain is five miles distant, and elevated about 2000 feet. The 
ascent from Sestri is by a deep ravine, the course of a torrent, the 
eastern side of which is composed of serpentine in vast masses, lying 
imconformably on primitive schist, and containing talc, steatite, as- 
bestus, and many small veins of p3rrites. On the western side of the 
ravine are mountains of magnesian limestone. In passing to the 
upper end of this ravine, the stratification of the primitive schist ap- 
pears mixed with chlorite, slate, and other magnesian minerals, and 
containing numerous veins or layers of pyrites, both of copper and 
iron. The substance of these ores is schistose, as well as the rock 
in which they lie, and they are so intimately mixed with the same 
magnesian minerals, as to feel unctuous to the touch. These, to- 
gether with a certain portion of magnesian limestone, are the mate- 
rials used in the manufacture of the sulphate of magnesia, in an es- 
tablishment originally set up for converting copper and iron pyrites 
into sulphates of those metals. 

The sulphate of magnesia was at first observed only as an acci- 
dental product, but has now become the principal object of the work. 
For this purpose the p3rrites is extracted from the mountain by tun- 
nels, the largest of which is about 200 feet in length, and from 10 to 
15 feet wide. The ore is then broken into small pieces, roasted for 
about ten days, and being then collected in heaps, is kept moist with 
water for several months, during which the salts are forming. The 
materials are then lixiviated, and after the liquor has been filtered 
through sand, the copper is first precipitated by refrise iron, after 
which a portion of lime, prepared from the magnesian limestone of 
the adjacent mountain, is added, in order to precipitate the iron, and 
at the same time to make some addition to the product of sulphate 
of magnesia. 

The circumstance particularly to be attended to in this process, is 
the proportion of lime employed, which in general does not exceed 
i-A^th of the weight of ore. For if this were added in excess, it 
would occasion the precipitation of the magnesia along with the 
metals. The whole produce of this manufactory, we are told, does 
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not exceed I5 cwt. per week ; but it is of very good quality, and is 
used extensively in Italy under the name of Sal Inglese. 

On the Formation of Fat in the Intestine of the Tadpole, and on the 
Use of the Yolk in the Formation of the Embryo in the Egg. By 
Sir Everard Home, Bart, V,P,R.S. Read May 23, 1816. IPhil. 
Trans. 1816, j^. 301.] 

From the smallness of tadpoles in this country, they have not at- 
tracted the notice of naturalists so much as their peculiarities deserve. 
But those of the Rana paradoxa of Surinam being of a much larger 
size, are fitter subjects for observation. The tadpole of this frog bears 
so strong a resemblance to a fish, that it is commonly sold as such 
for the use of the table. But as these are not to be had here in suf- 
ficient quantity for examination, the author had recourse to the com-* 
mon tadpole of this country. 

This animal, as soon as it leaves the ovum, has ten filaments pro- 
jecting from the neck on each side, which answer the purpose of gills. 
In the young shark, while yet in the q^^, there are twenty-four si- 
milar filaments to answer the same purpose. In the common newt 
also is a similar apparatus, but the number is only three on each 
side. In each instance this structure is but temporary, and drops off 
when the permanent structure of lungs in the frog, and of gills in 
the shark, is completely formed. 

During the growth of the tadpole its abdomen becomes distended, 
the intestine being then very capacious, and filled throughout its 
whole extent with a soft substance, that bums with a vegetable 
smell. Behind the intestine, along the posterior part of the abdomen, 
is accumulated a quantity of fat of a yellow colour, inclosed in long 
thin transparent membranous bags. During the conversion of the 
tadpole into the frog by development of the legs, lungs, and other 
organs before wanting, the whole of this fatty matter becomes ab- 
sorbed, in the same manner as the yolk of the hen's ^g^ is taken up 
during the progressive grow^th of the young chicken. So that al- 
though the egg of the frog differs from that of other animals of -the 
same class in having no yolk, a substance corresponding to it ap-» 
pears to be necessary previous to the formation of bones, and other 
more solid parts of the perfect frog. For the production of this 
matter, it is observed that the tadpole is^ provided with a most un- 
common length of intestine, which contracts to one of ordinary size 
as soon as the full supply of fat is generated. 

The author adds the result of various chemical experiments, made 
by Mr. Hatchett and Mr. Brande on the spawn of the frog, from 
which it appears, that it is of a nature between gelatin and albumen ; 
that it contains no concrete oil like that of the hen's Qgg ; that the ova 
of the lizard and snake, and of cartilaginous fishes, have, on the con- 
traiy* yolks which do contain a concrete oil, that in its imtritive quali- 
ties corresponds to the butyraceous part of milk with which the young 
of viviparous animals are supported for a certain time after birth« 
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From these observations, and from the peculiar provision of fat 
laid up by the tadpole previous to its metamorphosis into the frog. 
Sir Everard Home is led to consider a certain portion of oil as ne- 
cessary for the formation of bone, and to observe that the proportion 
of fiat in different ova, corresponds with the greater or less degree of 
hardness of bone that is about to be produced. 

On the Structure of the Crystalline Lens in Fishes and Quadrupeds, as 
ascertained hy its Action on Polarized Light. By David Brewster, 
LL.D. F,R.S. Lond, andEdin. In a Letter addressed to the Right 
Hon, Sir Joseph Banks, Bart. G.C.B. P.R.S. Read June 20,1816. 
IPhil. Trans. 1816, jt?. 311.] 

The author having found that in many instances depolarization 
depends upon variations of density in the bodies through which it is 
tnmsmitted, concluded that corresponding effects would be produced 
by the crystalline lens of the eye, which is well known to increase 
in density towards the centre. 

By immersing the crystalline lens of a cod in Canada balsam, the 
refraction at its exterior surface was so far removed, that the effects 
of its internal texture could be examined independent of its external 
spherical form. Under these circumstances, when it was exposed to 
polarized light, with its axis of vision parallel to the beam of light, 
it exhibited three concentric circles of light separated by two dark 
circles, and intersected by a black cross so as to be divided into twelve 
luminous sectors. By varjring the inclination of the axis, these ap- 
pearances varied in a manner that can scarcely be described vdthout 
the assistance of the drawings which accompany this paper. 
. By removing successively the capsule and outer portions of the 
lens, the exterior circle of light was first obliterated ; and then the 
second disappeared, so that ultimately there remained only the cen- 
tral light intersected by a black cross. 

On examination of the variation of tints of colours produced by the 
combined effect of the crystalline with a plate of sulphate of lime, it 
appeared to the author that the central nucleus, and an exterior 
spherical coat, are in a state of dilation, while the intermediate coats 
are in a state of contraction. 

In the crystallines of sheep and oxen, the author observed a corre- 
spondent texture ; but in these there appeared only one series of lu- 
minous sectors. 

By examination of the cornea also. Dr. Brewster found a texture 
similar to that of the nucleus of the crystalline, both in fish and qua- 
drupeds ; but the sclerotic coat has merely a confused power of de- 
polarization, similar to that of a mass of crushed jelly of isinglass, a 
property which does not really belong to its whole substance, but 
soldy to a thin membrane that covers it externally. 

From these experiments Dr. Brewster infers, that all the parts of 
the crystalline of fishes correspondent to the two dark concentric 
circles, exercise no action upon polarized light ; that a central na- 
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deus and an external spherical shell are in a state of dilatation, and 
that a shell intermediate between them is in a state of contraction ; 
that its structure and optical properties are not alike in all directions, 
but have reference to the axis of vision ; and that its peculiar struc- 
ture probably is necessary for correcting spherical aberration. 

Some farther Account of the Fossil Remains of an Animal, of which a 
Description was given to the Society in 1814. By Sir Everard 
Home, Bart. V,P.R.S, Read June 13, 1816. [PAi7. Trans, 1816, 
p. 318.] 

The present descriptions are taken from specimens in the collection 
of Mr. Buckland of Oxford, and Mr. Johnson of Bristol, and are 
thought to determine the class to which this animal belongs. 

The structure of the vertebrae, as shown in the author's former 
paper, made it evident that the progressive motion of the animal re- 
sembled that of fishes ; but at that time neither the scapula in its 
perfect state had been seen, nor had the bones of the pectoral fin been 
found, which now make it clear that all the bones correspond with 
those of fishes, but differ essentially from those of land animals. 

In all animals that breathe by means of lungs, the ribs are articu- 
lated both to the bodies and to the transverse processes of the ver- 
tebras, so as to admit of expansion of the chest ; but the ribs of fishes 
which solely give defence to the viscera, have only one insertion, 
being connected solely with the bodies of the vertebrae, midway be- 
tween their two articulating surfaces, so as not to interfere with the 
motion of the vertebrae on each other, as is the case in land animals. 

The author observes, that the ribs in this animal are placed in aU 
respects like those of fish. 

In the whale tribe the scapula and bones of the fore fin resemble 
those of the crocodile, and they bear a close analogy to those of land 
animals in general ; but in this animal these bones, it is observed, 
resemble those of the shark. 

It is remarked also, that the bones in the young state have epi- 
physes, as is the case with the bones of fish generally. The ribs 
also appear to have been soft like those of fish, as we may judge from 
the grooved or fluted form, they have assumed by compression. 

But though, from consideration of all these circumstances. Sir 
Everard Home has no doubt that this animal was a fish, he admits 
that the long projecting snout and conicsJ teeth show a marked dif- 
ference between this animal and any now in existence, and may oc- 
casion a difficulty in arranging it with any class of known animals. 

Farther Observations on the Feet of Animals whose progressive Motion 
can be carried on against Gravity, By Sir Everard Home, Bart, 
V,P.R,S, Read June 27, 1816. [Phil Trans. 1816, p. 322.] 

Since the author's former observations on this subject were com- 
municated to the Society, he has been enabled, by the assistance of 
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Mr. Bauer, to correct his former representations of the structure of 
the feet of the Lacerta Gecko and House Fly, and also to add an ac- 
count of a similar mechanism in other insects delineated by the same 
skilful artist. 

In the Blue-bottle Fly the suckers are two on each foot, imme- 
diately under the root of each claw. Their form is funnel-shaped, 
with a narrow neck ; when not in use they are contracted, and ap- 
proaching each other lie together in the space between the claws ; 
but when prepared for action they are expanded, and they separate 
laterally from each other. 

In the Horse Fly (the Tabanus of Fabricius,) the suckers differ from 
the former only in number, as there are three on each foot. 

In the yellow Saw Fly (the Cimbex lutea of Fabricius,) suckers are 
found at each of the four joints of the toes, one at every joint. 

In the Dytiscus marginalis, or Great Water Beetle, although for 
the common purpose of locomotion there is no such apparatus ob- 
servable at the parts of the feet used in walking, the male is never- 
theless abundantly furnished with suckers in the three first joints of 
the first and second pair of feet ; and the purpose to which they are 
applied is that of embracing the female, who does not want, and is 
not provided with a similar mechanism. In the male those joints 
that are furnished with suckers, are of uncommon breadth, having 
the whole under surface covered with small suckers, to each of which 
is a small tubular neck. 

In addition to the foregoing observations on the suckers by which 
insects attach themselves to different objects, the author also takes 
occasion to notice another peculiarity in the feet of some insects, as 
security against the injury they might sustain in alighting suddenly 
with considerable velocity. 

In some species of Grylli and Locustae the feet have on their under 
side globular cushions ^ed with a fibrous substance, and possessed 
of considerable elasticity. 

In the Locusta varia there are three pair of cushions, of different 
sizes, at the three first joints of each leg. 

But in fleas, which the author examined under an expectation of 
finding a similar structure, nothing of this sort is to be found ; from 
which it would appear that such a provision is not wanted for resist- 
ing the momentum of so light a body, notwithstanding the great di- 
stance to which it leaps. 

A new Demonstration of the Binomial Theorem. By Thomas Knight, 
Esq. Communicated by W. H. Wollaston, M,D. Sec. R.S. F^ad 
July 4, 1816. IPhil. Trans. 1816, p. 331.] 

X)n the Fluents of irrational Functions. By Edward Ffrencli Brom- 
head, Esq. M.A. Communicated byJ.F. W. Herschel, Esq. FM.8. 
Read June 4, 1816. [Phil. Trans. 1816, j». 335.] 



53 

An Account of the Circulation of the Blood in the Class Vermes of Lin- 
nous, and the principle explained in which it differs from that in 
the higher Classes, By Sir Everard Home, Bart. V,P.R,S. Read 
November?, 1816. [PAiV. Trans. 1817, p. 1.] 

The circulation of the blood in these animals is diiFerent from that of 
any other animal known to the author. There is one point to which 
all the blood is brought, and from which it is again emitted to all 
parts of the body. To this the author gives the name of heart, al- 
though it be not, in fact, the principal agent in carrying on the cir* 
culation, and although so small as hardly to deserve the name of 
ventricle. It is situated dii-ectly in the middle line of the belly, and 
is that point in a vessel which comes from the head, where the rest 
of the blood is received from two auricles that lie above it at the back 
of the animal, one on each side. 

Sir Everard, after describing the unsuccessful attempts which he 
had made to discover the arrangement of the vessels by transparency 
of the body of the animal in full sunshine, acknowledges that he is 
indebted to Mr. Clift for the means of detecting the course of its cir- 
culation, by steeping it in vinegar, which presently coagulates the 
blood in the vessels, and gives it a deep black colour. 

From the central point before mentioned, the artery proceeds down 
towards the tail, giving off branches by pairs to the bronchiae as it 
passes, which may be termed pulmonary arteries. From these the 
blood is returned to a single vein, which passes up the middle of the 
back to the head. From the external situation of the bronchiae, the 
circulation of the blood in them is readily seen, and is described not 
to be simultaneous in adjacent pairs of them, but successive from the 
head backwards. The blood propelled forward by these toward the 
head, is returned from thence by the longitudinal vein along the 
belly to the original centre of motion. 

In the mean time, another portion of the blood which has supplied 
the viscera and skin, is returned by two large veins that pass up on 
each side of the animal, and is by them delivered to the two auricles 
mentioned as placed in the middle of the back. 

The great peculiarity in the circulation of this animal, appears to 
consist in the muscular structure of the branchial vessels. Of these 
there are as many as thirteen pair, which appear abundantiy suffi- 
cient, in proportion to the size of the animal, for the aeration of the 
blood, as well as for propelling it forwards. 

In the Lumbricus terrestris the circulation of the blood, and the 
mode in which it is aerated, the author says, are very different. A 
large artery passes along the belly, giving off lateral branches, and a 
corresponding vein nms up the back, with its branches on each side. 
But the two great trunks also communicate laterally through five 
pair of reservoirs, filled from the vein, and emptying themselves into 
the artery. On each side of the great vein on the back, are also a 
row of vesicles with external openings, for the purpose of aerating the 
blood, as shown in the drawing intended to accompany this paper. 
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The author observes generally, respecting the Vermes of Linnseus, 

that the blood is conveyed by veins to the respiratory organs, and 

from thence by arteries to the heart, in which they differ from fishes; 

' while they differ, on the other hand, from Mollusca in general, by 

having red blood. 

The Sepia has been thought to have a circulation peculiar to itself; 
but the author remarks, that it bears a close resemblance to that of 
the Teredo, in having two auricles which transmit the blood received 
from the bronchise to the heart, but differs in this, that there are also 
two auricles that receive the venous blood, and transmit it to the re- 
spiratory organs. 

Observations on the Hirudo vulgaris. By James Rawlins Johnson, 
M,D, F.L,S. 8fC. Communicated by the Right Hon. Sir Joseph 
Banks, Bart. G.C.B, P.R,S, ead Nov ember 14, 1816. [PhiL 
Trans, 1817,;?. 13.] 

The animal here described under the name of Hirudo vulgaris, is 
the same that has been denominated. by Linnaeus and others, Hirudo 
octoculata, on account of the number of its eyes ; but since the Hi^ 
rudo tessulata has also eight eyes, it has been thought proper to 
change that name for one not liable to mislead. 

This little animal is found very commonly in rivulets, attached to 
the under surface of stones. Its length varies from one inch to an 
inch and an half. The back is of a dark brown, marked with nu- 
merous transverse lines, and a central line longitudinally of a black 
colour. On the belly also is a longitudinal black line, but the rest 
is of a yellowish-green colour. 

In structure tlus animal very much resembles the Hirudo medici" 
nalis, having the anus at the extremity of the tail, and four longitu- 
dinal vessels destined to convey the circulating blood, one dorsal, one 
abdominal, and two lateral. In these, eight pulsations are observable 
in the course of a minute, but not derived from any central organ 
corresponding to the heart of other animals. 

Its food consists of very small worms, which it swallows whole. 

The object of the present communication is to record sudb pecu- 
liarities as the author has observed in its mode of propagation, to 
which he has paid attention during the last two summers. 

Having found a pair of them copulating as hermaphrodites, like 
the common snail, on the 13th of August, he watched the period at 
which eggs were deposited, and found a capsule of eggs produced on 
the 17th, and another on the 18th, both of which were subsequently 
hatched. The same leech also laid as many as seven more capsules, 
at intervals of two or three days in succession, but all these last seven 
proved abortive. 

Those which were productive showed signs of life in three weeks, 
and in five more the young made their escape from the capsule. 

The capsule in wluch the eggs are deposited is formed as a mem- 
branous ring, surrounding the body of the parent in the region of 
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Ihe litems, at the same time that the eggs are forming witMn the 
uterus. When the animal is about to produce a capsule, it fixes itself ' 
by the tail, and in the course of ten minutes is seen to become much 
distended in the region of the uterus, but contracted both above and 
below that part. The swelling at first has the ordinary dark colour 
<^ the animal, but in a few minutes a film is seen to separate, and 
become of a milky white colour, from the contents of tiie uterus, 
which are forcibly emitted into it. The animal itself, being thereby 
diminished, next loosens itself from the enveloping membrane by for- 
cible elongation of the fore part of the body, and then withdraws its 
head backwards, as from a collar, leaving two openings in the cap- 
sule, which, after contraction, remain visible as dark specks, one at 
each end. These are the points at which the young ultimately make 
liieir escape, being apparently aided by the comparative weakness of 
these parts of the membrane. At the time that they are hatched the 
young are nearly colourless, and they continue so for several months 
with very little enlargement. While young they have the property 
of swimming at the surface of the water with their bellies uppermost, 
as has been noticed by Muller in the Hirudo hippoglossi, and as tiie 
author has also noticed in two other species of Hirudo. 

On the Effects of Galvanism in restoring the due Action of the Lungs. 
By A. P. Wilson Philip, Physician in Worcester. Communicated 
by Sir Everard Home, Bart. V.P.R.S. Read November 21, 1816. 
{Phil. Trans. 1817, ;>. 22.] 

The author ascribes our having derived but little advantage hitherto 
from the emplo3rment of galvanism in the cure of disease, to want of 
discrimination with regard to the functions of the nervous system, 
which he considers as twofold, one properly nervous, the other purdy 
sensorial. 

Galvanism, he says, never did perform any of the functions of the 
sensorial system ; it cannot restore hearing to the deaf, or sight to 
the blind ; and yet these are the cases that have been blindly selected 
for its employment. On the muscles it acts purely as a stimidus, 
and is not to be expected to do more than other stimuli. But since 
it appears to have peculiar power over the nervous system, he was 
led to inquire what diseases depend on a fedlure of nervous influence; 
and from having observed the difficulty of breathing brought on by 
dividing the eighth pair of nerves, and the relief afforded in that case 
by sending a stream of galvanism through the limgs, he was induced 
to try the effects of galvanism in habitiml asthma, or asthmatic dys- 
pnoea, which he conceived to depend on some obstruction of nervous 
energy. 

In such instances as have come under his own observation, the 
employment of galvanism has been almost uniformly attended with 
relief to the symptoms, and in many instances has proved a perfect 
cure. When it is applied as strong as the patient can well bear 
without complaint, the relief is often perceived in five minutes, and 
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generally in less than a quarter of an hour. The battery employed 
consisted of 4-inch plates, charged with a mixture of muriatic acid 
and water, in the proportion of one acid to twenty of water. 

With regard to the number of plates, there are few persons who 
<;annot bear so many as eight pair, and few who require more than 
twice that number. Dr. PhiUp generally begins with a very weak 
power, and gradually increases it till the patient begins to feel some 
degree of unea3iness, when it is easy to move the wire of communi- 
cation backward a few divisions, and again return after a temporary 
remission of the excitement. The application was made through the 
medium of two thin plates of metal dipped in water and applied wet, 
one to the nape of the neck, and the other to the pit of the stomach, 
in order that the galvanic fluid might pass through the chest as nearly 
as possible in the direction of the nerves ; and with respect to the 
position of the two ends of the battery, it was found expedient to 
place the positive wire to the nape of the neck, and the negative wire 
to the pit of the stomach. The operation was discontinued as soon 
as the patient felt his breathing become free ; for it was not found 
that continuance for a greater length of time had any tendency to 
prevent a recurrence of Qie symptoms. 

In those cases of spasmodic asthma in which galvanism has been 
applied by the author, it has failed to give relief; but where the spas- 
modic paroxysm has been succeeded by habitual difficulty of breath- 
ing, there galvanism did give immediate, but temporary relief. It 
appears, however, that most is to be expected from this remedy in 
those cases of habitual asthma which are the least complicated with 
any other disease. 

In order to be assured that the eflfects above described, as appa- 
rently arising from galvanism, might not, in fact, be owing to an im- 
pression on Qie mind during its employment. Dr. Philip endeavoured 
in various instances to deceive his patients, by imitating the pricking 
sensation occasioned by the application of the wires to the surface of 
the skin without really completing the circuit ; but they invariably 
received no relief from such experiments, and very soon felt the cus- 
tomary benefit after the communication with the trough had been 
established in the usual way. 

In one instance the galvanic current was directed solely along the 
spine, by placing the second wire to the small of the back instead of 
the pit of the stomach ; but the advantage derived from this appli- 
cation was far less than in the usual mode. 

In confirmation of the truth of these observations, the author refers 
to various professional friends who have witnessed the trials, and 
especially the House Surgeon of the Worcester Infirmary, who is 
convinced that no pther means are equally efficacious in the relief of 
ibis species of asthma. 
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Account of some Experiments on the Torpedo electricus, at LaRochelle. 
By John T. Todd, Esq. Communicated by Sir Everard Home, Bart. 
V.P.R.S. Read December 5, 1816. IPhil. IVans, 1817, p. 32.] 

Having upon a former occasion submitted to the Royal Society 
some experiments and observations on the Torpedo electricus, the 
author is now induced to offer a continuation of his researches ; and 
in the present communication describes a series of experiments un- 
dertaken with a view of ascertaining whether that animal possesses 
any power either of exciting the electrical organs, or of interrupting 
their action independent of the large system of nerves, by which they 
are directly supplied. The commencement only of this investigation 
is now submitted to the Society, the author having been deterred 
fix)m its completion by untoward circumstances. 

His experiments were performed immediately after the fish was 
taken, and while it was vivacious and active. When the lateral car- 
tilages and all their appertaining muscles were divided, the shocks 
seemed as potent as before such operation. Neither were the powers 
of the electrical organ sensibly diminished by removing its superior 
surface, nor by making a deep vertical incision into it. Even when 
one half of each electrical organ was removed, the power of giving 
shocks was retained by the remainder. 

These experiments were performed on two torpedos ; the one 
eight, and the other eighteen inches in length. The results were in 
all main points similar ; but the smaller fish became, as might have 
been expected, most speedily exhausted. 

In a third torpedo, between nine and ten inches long, an in- 
cision was made round the circumference of both organs, so as to 
leave no attachment between them and the animal, except by the 
nerves ; but the power of giving shocks was not impaired by this 
operation. The author remarks that the nerves supplying the elec- 
trical organs of the torpedo arise exclusively from the medulla ob- 
longata, notwithstanding the long course which some of them take 
before they reach the organs. 

The torpedo called by the lower orders in France la Tremble, is 
abundantly taken between the mouths of the Seine and the Garonne, 
and forms an article of food among the poorer inhabitants ; who, 
however, carefully avoid the electric organs, which they consider as 
noxious. 

A Description of a Process, by which Corn tainted with Must may be 
completely purified. By Charles Hatchett, Esq. F.R.S. In a Let- 
ter addressed to the Right Honourable Sir Joseph Banks, Bart. 
G.C.B. P.R.S. 8(C. S(C. Read December 5, 1816, [Phil. Trans. 
1817,;?. 36.] 

The great loss formerly experienced by the mustiness of imported 
grain, led the author, some years ago, to the means now described 
of removing the taint, and which he conceives may be advantageously 
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applied to the large quantities of com which were unavoidably housed 
in a damp state, in consequence of the unpropitious weather, during 
the late harvest. The author considers the mustiness to be confined 
principally to the exterior amylaceous part of the grain, and the pro- 
cess proposed consists in pouring upon the tainted grain thrice its 
quantity of boiling water. When cold, the water and floating grains 
are to be poured oflf ; the com is to be washed with cold water, 
drained, and carefully kiln-dried. It will be found perfectly sweet, 
and the loss of weight is inconsiderable. 

The advantages of this process are its simplicity and cheapness ; 
and although the author has hitherto only applied it to wheat, there 
can, he observes, be little doubt that oats and other grain may be 
deprived of must with equal success. 

Observations on an astringent Vegetable Substance from China. By 
William Thomas Brande, Esq. Sec. R.S. Read December 1 2, 1 81 6. 
IPhil. Trans. 1817, j^. 39.] 

The substance described in this communication was sent to Sir 
Joseph Banks as a species of galls, used by the Chinese in dyeing 
black. They have the appearance of irregular vesicles, of a purely 
astringent flavour, and closely agree with those described by Du Halde 
under the name of on poey tse, which are also employed in China as 
the bases of many astringent medicines. 

By digestion in cold distilled water, these galls yielded a pale 
brown infusion, of a highly astringent taste, and furnishing a copious 
white precipitate with solution of animal jelly : 100 parts thus yielded 
78 of soluble matter, which, when obtained by evaporation, was of a 
brown resinous appearance ; and, though oidy slightly sour to the 
taste, powerfully reddened the infusion of litmus. 

The author remarks that the perfect solubiHty of this part of the 
galls in cold water, and its pale colour, indicate that the tannin it 
contains is nearly, if not perfectly, free from extractive matter ; and, 
by pursuing the usual processes, he succeeded in obtaining it in a con- 
siderable state of purity. The tannin thus afforded is also soluble in 
alcohol ; whence, if previous experiments be correct, it is analogous 
to the tannin of catechu, but distinct from that of galls, which is 
said to be insoluble in that menstruiun. 

When all soluble substances in water were removed from the Chi- 
nese galls, the residuiun afforded to alcohol a minute portion of re- 
sinous matter, and 23 per cent, of insoluble woody fibre then only 
remained. 

A ftuther examination of the aqueous infusion proved it to con- 
tain gallic acid in considerable proportion ; and the method which 
best succeeded in its separation, consisted in adding lime water to 
the cold aqueous infusion of the galls, which produces a precipitate 
composed of tan and lime, and leaves a gaUate of lime in solution, 
which, when cautiously decomposed by oxalic acid, furnishes oxalate 
of lime and gallic acid nearly, but not perfectly, pure. The author 
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was equally unsuccessful in procuring that acid in a pure form by 
the other processes usually had recourse to. It was either combined 
with minute portions of tan, or, when obtained by sublimation, was 
empyreumatically tainted. 

In conclusion, it is remarked, that the Chinese galls differ from 
other analogous vegetable substances in the absence of extractive 
matter, whence they may be regarded as the most promising source 
of pure tan and gallic acid ; that the 'same circumstance renders 
them peculiarly fitted for the basis of a black dye, and of writing-ink, 
while it at the same time renders them ill calculated for the produc- 
tion of leather, which without extractive matter is brittle and im- 
perfect. 

Some Researches on Flame. By Sir Humphry Davy, LL,D, F.R,S. 
V.P.R.L Read January 16, 1817. {Phil. Trans. 1817, p. 45.] 

This communication is subdivided into four sections, of which the 
first treats of the effect of rarefactions of the air, by diminished pres- 
sure, upon flame, and explosion. An inflamed jet of hydrogen was 
placed in the receiver of an air-pump, and the flame was observed to 
enlarge during exhaustion, till the gauge indicated a pressure of one 
fourth or one fifth ; it then diminished in size, but was not extinguished 
till the pressure was reduced to between one seventh and one eighth. 
A somewhat larger jet burned until the rarefaction amounted to one 
tenth, and rendered the glass tube whence the gas issued white hot. To 
this circumstance the author refers the long-continued combustion of 
the gas, and thinks the conclusion confirmed by the following experi- 
ment. A platinum wire was coiled round the jet tube, so as to reach 
into and above the flame, and it became white hot during the exhaus- 
tion, and continued red hot even when the pressure was only one 
tenth. The lower part of the flame was now extinguished, but the up- 
per part in the contact of the wire continued to bum till the pressure 
was reduced to one thirteenth. The flame, therefore, of hydrogen is 
extinguished in rarefied atmospheres, whenever the heat it produces is 
insuflicient to communicate visible redness to platinum v^dre. Sir Hum- 
phry Davy was thus led to infer, that those combustibles which require 
least heat for combustion would bum in rarer atmospheres than tiiose 
requiring more heat ; and that bodies which produce much heat in 
combustion would bum in rarer air than those producing littie heat» 
and experiments are detailed proving this to be the case : thus, an in- 
flamed jet of light carburetted hydrogen, which produces littie heat in 
combustion, and requires a high temperature for its ignition, was ex- 
tinguished whenever the pressure was below one fourth, even though 
the tube was furnished with a wire. Carbonic oxide burned under a 
pressure of one sixth ; sulphuretted hydrogen of one seventh. Sul- 
phur, which bums at a lower temperatiure than any other ordinary 
combustible, except phosphorus, had its flame maintained in an atmo- 
sphere rarefied 15 times, and phosphuretted hydrogen was inflamed 
when admitted into the best vacuum of an excellent air-pump. 
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The author next proceeds to consider the influence of rarefaction, 
produced by heat, upon combustion and explosion. A volume of air 
at 212° is expanded to 2*25 volumes. At a dull red heat its proba- 
ble temperature then is 1032°, provided it expand equably for equal 
increments of heat. 

M. Grotthus has concluded that expansion by heat destroys the 
explosive powers of gases, but Sir H. Davy found that two parts of 
oxygen and one of hydrogen expanded to 2*5, its original bulk, de- 
tonated at a red heat, and in another experiment, even at a lower 
temperature ; whence it appears, that detonating gaseous mixtures 
have their inflammability rather increased than diminished, by ex- 
pansion by heat. In prosecuting these inquiries, the author dis- 
covered that a mixture of oxygen and hydrogen produced water at 
a temperature below visible redness, and without explosion or even 
any luminous appearance ; and at a temperature a little above the 
boiling point of quicksilver, charcoal converts oxygen into carbonic 
acid without any of the ordinary phsenomena of combustion. 

The third section relates to the effect of the mixture of different 
gases upon explosion and combustion. When 1 part of a mixture of 
oxygen and hydrogen, in the proportions that form water, is mixed 
with 8 parts of pure hydrogen, the electric spark does not inflame 
the mixture ; and its combustion is similarly prevented by 9 parts of 
oxygen, 1 1 of nitrous oxide, 1 of carburetted hydrogen, 2 of sulphu- 
retted hydrogen, 0*5 of olefiant gas, 2 of muriatic acid gas, and five 
sixths of silicated fluoric acid gas. It therefore appears that other 
causes, besides density and capacity for heat, interfered in these phe- 
nomena ; for nitrous oxide, which is one third denser than oxygen, 
and which has a greater capacity for heat, has lower powers of pre- 
venting explosion ; and hydrogen, though fifteen times lighter than 
oxygen, has a higher power of preventing explosion ; and olefiant 
gas, in this respect, precedes the others in an infinitely higher ratio 
than could have been expected either from its density or capacity. 

The author concludes this paper with some general observations, 
and practical inferences founded upon the previous detail of facts. 
Flame may be regarded as gaseous matter, of a temperature above 
that which is capable of giving to solids a white heat; for heated air, 
though not luminous, will communicate that high temperature to 
solid bodies. When we attempt to pass flame through fine wire 
gauze, the metal so hi cools the gaseous matter that it is no longer 
luminous. The power of metaUic and other tissues to prevent the 
combustion of explosive gaseous mixtures, will depend upon the 
heat required for their combustion, as compared with that acquired 
by the tissue ; and the flame of those bodies which are most readily 
inflammable, and of those which produce most heat in combustion, 
will pass through a wire gauze capable of intercepting those flames 
that produce little heat ; so that the flames of different substances will 
pass through wire gauze at different temperatures. For instance, a 
tissue that has 100 apertures in the square inch will intercept the 
flame of alcphol, but not that of hydrogen ; and a tissue which would 
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not intercept an explosion from olefiant gas, would prevent it with 
£re-damp. 

The combustibility of different gases is, to a certain extent, in 
direct proportion to the masses of heated matter required to inflame 
them. A red-hot wire, one fortieth of an inch in diameter, will not 
ignite olefiant gas, but it will inflame hydrogen gas ; and the same 
wire heated white-hot, wHl inflame olefiant gas, but will not inflame 
the carburetted hydrogen of the coal-mines, which fortimately is the 
least combustible of the inflammable gases. The cooling power of 
metal, in regard to flame, is well shown by encircling a very small 
flame with a cold iron wire, which instantly causes its extinction. 
The interruption of the flame, therefore, in the author's safety-lamp, 
depends upon no recondite cause, but is simply referable to the cool- 
ing power of the wire- work tissue. 

From the facts contained in the first part of this paper, the author 
conceives that the light of meteors depends not upon the ignition of 
inflammable gases, but upon that of solid bodies ; that such is their 
velocity of motion, as to excite suflicient heat for their ignition by 
the compression even of rare air ; and that the phenomena of falling 
stars may be explained by regarding them as small incombustible 
bodies moving round the earth in very excentric orbits, and becoming 
ignited only when they pass with immense rapidity through the 
upper regions of the atmosphere ; while those meteors which throw 
down stony bodies, are simihuly circimistanced, combustible masses. 

Some new Experiments and Observations on the Combustion of gaseous 
Mixtures ; untk an Account of a Method of preserving a continued 
Light in Mixtures of inflammable Gases and Air without Flame. By 
Sir Humphry Davy, LL.D, F.R.S. V.P.R.I, Read January 23, 
1817. IPhiL Trans, 1817, p, 77.] 

Having shown, in a former communication, that the temperature 
of flame is considerably greater than that required for the ignition of 
solid bodies, the author thought it probable that, during the com- 
bination of certain gaseous substances, the heat evolved might be 
adequate to the incandescence of solid matters exposed to them, 
though insufiicient to render the gases themselves luminous, or, in 
other words, to produce flame. 

In a combustible mixture of coal-gas and air, the author suspended 
a small wire-gauze safe-lamp, in which some fine platinum wire was 
fixed above the flame ; and when the inflammation had taken place 
within the cylinder of gauze, the quantity of coal-gas was increased, 
imder the idea that the heat acquired by the mixed gas in passing 
through the wire gauze would prevent the excess from extinguishing 
the flame. When this happened, the wire of platinum continued to 
glow, though there was no inflamed gas in the cylinder ; so that the 
t)xygen and coal-gas in contact of the wire seemed to bum without 
flame, and yet produced heat enough to keep the wire ignited. This 
-conclusion was verified by introducing a hot platinum wire into a 
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proper mixture of coal-gas and air. It became white hot, and con- 
tinued so till the mixture had lost its inflammability. Mixtures of 
other inflammable gases aflbrded similar phenomena, and likewise 
several inflammable vapours, as those of ether, alcohol, oil of turpen- 
tine, and naphtha. In these experiments, platinum wire is most 
successfully used ; for it does not tarnish, and its radiating powers 
are slight. Palladium answers nearly as well ; but the phenomena 
are not witnessed when wires of silver, copper, or iron are employed. 
It is suggested that many theoretical views will arise from the con- 
nexion of the facts detailed in this communication with those pre- 
sented to the Society in the author's former paper on flame ; and 
practical applications may also flow from the same source. By 
hanging some fine platinum wire, for instance, above the wick of his 
safety-lamp, the coal-miner will be lighted in mixtures containing 
such excess of fire-damp as to be no longer explosive ; and where 
the flame is extinguished, the metal will become sufficiently lumi- 
nous to guide him, while its relative brightness in different parts of 
the mine will indicate the state of the air, and its fitness for respira- 
tion ; for when the foul air forms two fiifths of the volume of the 
atmosphere, the ignition of the wire ceases. 

De la Structure des Vaisseaux Anglais, considSrh dans ses demiers 
Perfectionnements, Par Charles Dupin, Correspondant de VInstitut 
de France, 8fC, Communicated by the Right Hon, ^tr Joseph Banks, 
Bart. G.C.B. P.R.S, Read December 19, 1816. [Phil. Trans. 
1817, j5. 86.] 

Being engaged in collecting materials for a work entitled "A 
Picture of Naval Architecture in the 18th and 19th Centuries," the 
author was induced to visit this country, with a Yiew to become 
acquainted with the various innovations and improvements lately in- 
troduced here in the art of ship-building ; and, in the present com- 
munication, ojffers some remarks upon the plans proposed by Mr. 
Seppings, an account of which has formerly been before the Royal 
Society, and is printed in their Transactions for 1814. 

After giving an outline of the fundamental principles upon which 
Mr. Seppings' s improvements in naval architecture principally de- 
pend, and dwelling especially upon the diagonal pieces of timber 
which he employs to strengthen the usual rectangular frame- work, 
the author proceeds to state that similar contrivances were long ago 
suggested and even practised by the French ship-builders, in order 
to give strength to the general fabric of their vessels. Instead of 
making the ceiling parallel to the exterior planks, they arranged it 
in the oblique direction of the diagonals of the parallelograms formed 
by the timber and the ceiling, in the whole of that part of the ship's 
sides between the orlop and limber-strake next the kelson. They 
then covered this ceiling with riders, as usual, and placed cross- 
pieces between them in the direction of the second diameter of the 
parallelogram. This system, however, was abandoned in the French 
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navy, on account of its expense, of its diminishing the capacity of 
the hold, and of the erroneous notion that the longitudinal lengtii of 
the ship was diminished by the obliquity of the ceiling. In 1755, 
the Academy of Sciences rewarded M. Chauchot, a naval engineer, 
for the suggestion of employing oblique for transverse riders ; and 
in 1772, M. Clairon des Lauriers employed diagonal strengtheners 
in the construction of the frigate TOiseau. 

Having cited these and other instances to prove that Mr. Sep- 
pings's principle is not new, at the same time allowing that the 
merit of rendering its utility probable, and of overcoming many diffi- 
culties in its execution, is due to that gentleman, the author pro- 
ceeds more particularly to inquire how far it contributes to strengthen 
the vessel, so as to enable it to oppose changes of form from the 
action of external powers. If every elementary part of the vessel 
rested immediately on the sea, it would displace its weight of water, 
and would only be submitted to the slight pressure of the fluid. But 
as only a part of the external surface of the vessel is in contact with 
the water, this part is called upon to support a degree of pressure of 
the fluid capable of counteracting the weight of the whole mass. 
Hence the vessel becomes convex or arched, the curve extending 
from the head to the stem ; but as this bending is not of constant 
magnitude, it is evident that, in order to apportion the resistance 
adequately, the strength must be made greatest where there is the 
greatest strain. The author furnishes some new theorems for the 
determination of these points, and thence concludes that the point 
of greatest curvature lies between the quarter-deck and forecastle, 
across the gangways, and much nearer tlie head of the ship than is 
commonly supposed ; and that the eflect of the arching is to di- 
minish the fastness of sailing, and to increase the difficulty of per- 
forming evolutions, especially with the sails. As vessels, therefore, 
must inevitably suffer by this effect of arching, any method of dimi- 
nishing that tendency must be valuable. M. Dupin suggests a me- 
thod by which it might be ascertained whether Mr. Seppings's plan 
is calculated to diminish the tendency of vessels to arch ; upon which 
subject he deems Mr. Seppings's experiments, detailed in the Philo- 
sophical Transactions, as unsatisfactory. This method, however, has 
not hitherto been tried, and the question, consequently, cannot be 
decided upon. In the meantime, says the author, there is every 
reason to suppose that it would prove favourable to Mr. Seppings's 
plan. 

On a new Fulminating Platinum. By Edmund Davy, Esq. Professor 
of Chemistry, and Secretary to the Cork Institution. Communicated 
by Sir Humphry Davy, LL.D. P.R.S. V.P.R.I. Read February 1 3, 
1817. [Phil. Trans. 1817, p. 136.] 

After pointing out certain analogies between gold and platinum, 
which rendered it probable that the latter metal would afford a ful- 
minating compound similar to that obtained from the former, Mr. 
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Edmund Davy proceeds to detail the processes by which he suc- 
ceeded in procuring it. 

A solution of leaf platinum in nitro-muriatic acid was evaporated 
to dr3rness, re-dissolved in water, and precipitated by sulphuretted 
hydrogen. This hydro-sulphuret was converted into a sulphate by 
the action of nitrous acid. Ammonia, in slight excess, was added 
to the solution of this sulphate, and the precipitate so obtained boiled 
in a solution of pure potash. It was then collected on a filter, washed, 
and dried at 212^. This powder is of a brown colour, explodes with 
a loud report when heated to about 400°, and lacerates the substance 
in contact with it, in the same way as fulminating gold. At a tem- 
perature of 300° it is decomposed without explosion when in contact 
with mercury. It explodes by friction, but not by percussion. It 
is tasteless ; insoluble in water, soluble in sulphuric, nitric, and 
muriatic acids. When heated in chlorine, muriate of ammonia and 
muriate of platinum are produced. When heated in ammonia and 
in muriatic acid gas, it is decomposed ; and in the latter, with nearly 
the same phenomena as in chlorine. Heated with sulphur, it affords 
sulphuret of platinum. 

From the method pursued in obtaining this compound, the author 
inferred its resemblance to fulminating gold ; and on heating it in 
dose vessels, obtained water, nitrogen, and platinum, as the results 
of its decomposition. Heated with common quick-lime, it afforded 
liquid ammonia and a little nitrogen. 

Mr. Edmund Davy next proceeds to a detail of experiments made 
in order to ascertain the relative proportions of the component parts 
of this new fulminating platinum. 

In these experiments, 10 grains of the powder furnished 7 '3 grains 
of metallic platinmn. 

In a fourth experiment, nitrous acid was boiled to dr3rness upon 
10 grains of the powder. The dry mass heated red-hot, furnished 
8*25 grains of a gray shining substance, which is a hitherto unde- 
scribed oxide of platinum, consisting of 88*3 platinum -|-11*7 oxy- 
gen. From the quantity of nitrogen yielded during the decompo- 
sition of the fulminating platinum, and from other experiments, Mr. 
Davy estimates the quantity of ammonia that it contains, at 9 per 
cent, and gives as its component parts, 

^3-75 o^^r} ^^'^ ""^"^^ of platinum. 
9*00 ammonia. 
850 water. 
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This paper concludes with some general and theoretical observa- 
tions respecting the formation and decomposition of the new fulmi- 
nating compoimd. When the triple sulphate of platinum and ammo- 
nia is boiled in a solution of potash, the sulphuric acid unites to the 
potash, a portion of the ammonia is evolved, and the remainder* 
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•entering into intimate union with the oxide of platinum, produces 
fulminating platinum. The theories invented by Bergmann and Ber- 
thoUet, to explain the detonation of fulminating gold, are satiafac- 
torily applicable to the phenomena presented by the compound now 
described, the explosive powers of which may be referred to the 
sudden extrication of nitrogen, ammonia, and aqueous vapour. 

On the Parallax of the fixed Stars, By John Pond, Esq., Astrono- 
mer Royal, F,R.S. Read February 20, 1817. IPhiL Trans. 1817, 
p, 158.] 

Dr. Brinkley, of the Observatory of Dublin, having noticed for 
several years past a periodical deviation of several fixed stars from 
their mean places, strongly indicating the existence in them of an- 
nual parallax, the author was induced to institute a series of obser- 
vations upon the subject, the results of which are submitted to the 
Royal Society in the present communication. Being unable to de- 
vote the mural circle, erected at the Royal Observatory in 1812, 
entirely to this investigation, the Astronomer Royal employed two 
ten-feet telescopes, fixed to stone piers, and directed to the parti- 
cular stars whose paraUax was suspected, and furnished with micro- 
meters for the purpose of comparing them with other stars passing 
through the same field. The question of parallax is, theoretically 
speaking, rather curious than important; but with regard to the 
state of practical astronomy the case is very different, and, as far as 
relates to the natural history of the sidereal system, it is a subject of 
interest to ascertain whether the distances of the nearest fixed stars 
can be numerically expressed from satisfactory data, or whether it 
be so immeasurably great as to exceed all hiunan powers either to 
conceive or determine. 

The principal stars observed by Dr. Brinkley were, a Lyrae, 
a Aquilse, a Cygni. 

The mean of forty observations of a Lyra, made by the Astro- 
nomer Royal between June 22 and August 21, gave for the north 
polar distance of that star 51° 23' 0''-278. The mean of twenty ob- 
servations nearer the period of opposition gave 51° 23' 0"*468. The 
mean of thirty winter observations is 51° 23' 0"*872. The discord- 
ance, therefore, between the winter and summer observations does 
not exceed 0"'6, which is only one third the discordance observed 
by Dr. Brinkley. 

With a Cygni the total discordance in favour of parallax was 
0"'556; also only one third that observed by Dr. Brinkley; and 
with a Aquilae it is less than 0"*5, equal only to one fourth of the 
discordance observed by Dr. Brinkley. 

From these and other observations detailed in the paper, the 
Astronomer Royal observes, that in the three stars supposed by Dr. 
Brinkley to have the greatest parallax, the discordance between the 
summer and winter observations is not less than 0"*5, and scarcely 
^exceeds 0"'75 : and that although these quantities are much less 
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than those found by Dr. Brinkley, they appear to be equally inde- 
pendent of accidental error. The author, however, is not inclined 
to refer the cause of the differences to parallax, for they are sensibly 
increased by direct comparison with an opposite star, as with Capella, 
in which the maximum of paraUax is nearly as great as in 
ft Aqiiilse ; and it is very unlikely that the parallax of one star should 
exceed '5", and that of the other be an insensible quantity. More- 
over, all these stars pass the meridian about the time of the winter 
solstice at their maximum of parallax ; and in proportion as stars 
do not possess this property, both the Astronomer Royal and Dr. 
Brinkley either find a much smaller discordance, or none at all ; the 
author accordingly is inclined to look for some explanation of the 
difficulties in this peculiar circumstance. 

Tables are annexed to this paper, showing the method of com- 
puting the equation, or index error, applicable to the north polar 
distances. 

Appendix to Mr. Pond's Paper on Parallax. Read March 13, 1817. 

IPhil. Trans. 1817, p. 173.] 

Being induced last autumn to suspect that the discordance in 
favour of parallax, before met with, might arise from variation of 
temperature, the author endeavoured last winter to keep the interior 
and exterior of the Observatory of the same temperature, which the 
mildness of the season easily enabled him to do. From the 1st of 
July 1816 to March 1817, the index error of the instrument suffered 
no variation ; and therefore the objections urged by Dr. Brinkley 
were done away. Under these circumstances the observations of 
a Lyra, y Draconis, a Cygni, and a Aquilse, showed no indication of 
periodical variation. Whether the fixed instruments lately erected 
for this investigation will confirm the above result remains to be 
determined. 

An Account of some Fossil Remains of the Rhinoceros, discovered by 
Mr. Whitby, in a Cavern inclosed in the Lime-stone Rock, from 
which he is forming the Break-water at Plymouth. By Sir Everard 
Home, Bart. V.P.R.S. Read February 27, 1817. [Phil. Trans. 
1817,;?. 176.] 

Having been requested by Sir Joseph Banks carefully to preserve 
such organic remains as might be found in the quarries whence the 
supplies of limestone for the break- water at Pl3nnouth are drawn, 
Mr. Whitby, who has the superintendance of the undertaking, 
transmitted, in November 1816, a box of fossil bones, which form 
the subject of the present communication. 

According to Mr. Whitby's report, they were found in a cavern 
of the solid limestone rock, fifteen feet wide, forty-five long, and 
twelve deep. It was filled with clay, and the bones lay about three 
feet above the bottom. This cavern is about seventy feet below the 
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atur&oe of the rock, and four feet above high- water mark ; and al- 
though considerable pains were taken to discover its outlet, no com- 
munication of the kind was found. 

Mr. Whitby mentions that caverns have been frequently dis- 
covered in this limestone, the walls of which have been encrusted 
with stalactitic concretions ; but in the present case no such appear-* 
tnce was observed in any part of the cavity, — a proof, says l^e 
author, that no opening in the rock from above had ever been closed 
up by the process of infiltration. In further confirmation of this 
drcumstance, Mr. Whitby has stated that in the contract for quar- 
r3ring there are two prices; one for rock, and another for clay, earth, 
and rubbish ; and that two officers constantly attend, one for the 
Crown and the other on the part of the contractors, who measure the 
contents of all caverns containing clay or other soft materials ; and 
tiiat these officers distinctly state that the rock surrounding thd 
cavern was equally hard with the other parts. 

All the bones discovered in this place belong to the rhinoceros, 
and are evidently parts of the skeletons of three different animals. 
They are in a most perfect state of preservation, and every part of 
the surface entire, to a degree very seldom observed in fossil bones ; 
and as the teeth of the rhinoceros differ both in form and structure 
from those of every other known animal, there was no kind of diffi* 
culty in recognising them. Every portion of the bones also possessed 
some characteristic feature proving it to have belonged to the same 
animal. The animals to which these bones belonged seem to have 
been nearly of the same size, and very large, for on comparing the 
fossil metacarpal bone, with that of the largest rhinoceros ever seen 
in this country, the skeleton of which is in Mr. Brookes's collection, 
that of the former was S^ inches long and 2^ inches broad, while ia 
the latter the length was only 7| inches and the breadth 2|- inches. 
This skeleton stands 5 feet 8 inches high. It deserves remark 
that all the bones found in this cavern belong to the same species 
of animal ; for although great pains were taken to ascertain 
whether there were any others than those sent to London, none 
were discovered. 

Some comparative chemical analyses of different fossil bones are 
aimexed to this paper, from which it appears that those above de- 
scribed are remarkably free from extraneous earthy substances, and 
consist almost entirely of phosphate and carbonate of lime, with only 
'sBght traces of animal matter : whereas most of the fossil bones dis- 
covered in the blue day at Brentford, and in the argiUaeeous lime- 
stone at L3rme in Dorsetshire, yielded considerabk portiksitt of alu- 
minous and siliceous earth. 
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Description of a thermometrical Barometer for measuring Altitudes. 
By the Rev. Francis Jolin Hyde Wollaston, B.D, F.R.S. Read 
March 6, 1817. [Phil. Trans. 1817, j». 183.] 

The author's attention having been dra^wn to the variations in the 
heat of boiling water, as corresponding with changes in atmospherical 
pressure and in the height of the barometer, he was led to construct 
the instrument described in the present paper, for the purpose of 
measuring heights with greater accuracy and convenience than by the 
common barometer, or by the methods formerly devised by Fahren- 
heit and Cavallo. 

The author constructed his thermometer with different scales, from 
an uncertainty how far their sensibility might be carried; and in one 
instance the bore of the tube was so minute, and the ball so large, 
that every degree on Fahrenheit's scale was equal to ten inches, llie 
instrument, however, with which the greatest number of observations 
were made, had a scale of 3*98 inches to every degree, and each de- 
gree is divided into 100 parts upon the scale, and into 1000 by a 
vernier. On comparing this thermometer with a good barometer, 
it was found that the two instruments agreed equally well in all parts 
between 30*68 inches and 28*23 inches. The result was, that a dif- 
ference of 1° of Fahrenheit's scale is occasioned by 0*589 inch on the 
barometer; 30*603 inches (corrected) on the barometer, =213°*367 
on the thermometer, and 28*191 inches barometer, =209°* 263 ther- 
mometer. 

Having thus ascertained the delicacy and capability of the instru- 
ment, the author proceeds to describe the best mode of constructing 
it, which is further illustrated by an annexed drawing. To the ver- 
nier is attached a small lens of an inch focus, which, on account of 
the smallness of the bore of the tube, is useful in observing the height 
of the mercurial thread, and by having no lateral motion, confines 
the view to the same direction, thus preventing parallax. 

The boiler of this instrument is a tin cylinder 5*5 inches deep, and 
1*2 inches in diameter, with an external cylinder 1*4 inch diameter, 
for preventing the transmission of heat. The bottom is single, and 
the bulb does not dip into the water, but is exposed to the steam only; 
and a bell-tent protects the lamp and boiler from the wind. The lamp 
is filled with oil, to which a sufiicient quantity of tallow is added to 
make it congeal at common temperatures. 

Having tried threads of various thicknesses, the author advises the 
^cale of an inch to a degree as best adapted to all ordinary purposes ; 
for when finer than this, it is almost impossible to give such strength 
to the bulb as to force the column of mercury accurately to the same 
height on repetition of the boiling, by reason of the resistance from 
friction in the tube. 

With an inch scale, the variations of the barometrical thermometer 
are to those of the common barometer as 5 : 3 ; and the sensibility of 
the instrument is such, that the difference of temperature required to 
make water boil arising from the height of a common table, is imme- 
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diately perceptible. After stating the methods for adjusting this 
thermometer for the measurement of the greatest heights, the author 
details some experiments upon altitudes made with an instrument, 
552 parts upon the scale of which were equal to 530 feet in altitude. 
With this instnmient boiled on the counter of a bookseller's shop in 
Paternoster-row, estimated between four and five feet above the foot 
pavement on the north side of St. Faults Churchyard, and boiled 
again in the gilt gallery of the cathedral, there was a difference of 
254 parts; the corrected height thus indicated therefore = 272*64 
feet. General Roy makes the gallery above the north pavement to 
be 281 feet, which, allowing five feet for the difference of station, 
brings the author's estimate to 267 feet, differing only four feet ; or 
by another calculation, founded on General Roy's statement, the dif- 
ference is less than two feet. 

Observations on the Analogy which subsists between the Calculus of 
FunctioTis and other branches of Analysis. By Charles Babbage, 
Esq, M.A. F.R.S, Read AprU 17, 1817. [Phil. Trans. 1817. 
p. 197.] 

At the commencement of this paper the author states the advan- 
tages which may be derived from the employment of analogical rea- 
soning in mathematics, and recommends it as a very usefcd guide to 
new discoveries : he then proceeds to point out the striking resem- 
blance which subsists between several parts of common algebra and 
the integral calctdus, and similar parts of the calculus of functions. 

Mr. Babbage then notices certain fractions which, by peculiar re- 
lations among the functions of which they consist, become evanescent. 
The true values of these fractions are ascertained, and they are ap- 
plied to the solution of a class of functional equations which the 
author had solved in a former paper, from which the following result 
is obtained ; — " Whenever the mode of solution there adopted seems 
to fail, the failure is apparent only, and the general solution may al- 
ways be deduced from it." 

Several points of resemblance between the integral calculus and 
that of functions, are then noticed ; and a remarkable analogy be- 
tween a method of integrating differential equations, and a mode of 
solving functional equations, is pointed out ; in both cases the ope- 
rations are performed by multiplying by a factor, whose form is ta 
be determined by another equation. Some equations are given in 
which this method is successful, and the obstacles to its general ap- 
plication are pointed out as demanding further inquiry. 

Of the Construction of Logarithmic Tables. By Thomas Knight, Esq. 
Communicated by Taylor Combe, Esq. Sec. R.S. Read February 
27,1817. [Phil. Trans. IS17, p. 217.] 
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Two General Propositions in the Method of Differences. By Thomas 
Knight, Esq, Communicated by Taylor Combe, Esq. Sec. R.S. 
Read February 27, 1817. [Phil. Trans. 1817, p. 234.] 

Note respecting the Demonstration of the Binomial Theorem inserted 
in the last Volume of the Philosophical Transactions. By Thomas 
Knight, Esq. Communicated by Taylor Combe, Esq. Sec. R.S. 
Read April 17, 1817. [Phil. Trans. 1817, ;>. 245.] 

In this note the author expresses his regret at finding that the de* 
monstration of the binomial theorem, and the first proposition of his 
paper on the construction of logarithms, formerly presented to the 
Royal Society, had been previously given by Mr. Spence in his 
Essay on Logarithmic Transcendents. This author, however, says. 
Mr. Knight, is not particularly happy in the manner of developing 
the kind of functions treated of in his pre^Eice, and therefore in the 
present note gives a solution of a class of equations of which Mr. 
Spence has considered a particular case, without however resolving. 

On the Passage of the Ovum from the Ovarium to the Uterus in Women. 
By Sir Everard Home, Bart. V.P.R.S. Read May 1, 1817. [Phil. 
Trans. 1817,;?. 252.] 

No physiological subject has attracted more attention than the 
lirst formation of the embryo in the class Mammalia ; and although 
it has been ascertained that an ovum is formed in the ovarium of ti^e 
quadruped, the circumstances respecting its impregnation have not 
been ascertained. Harvey, and John and William Hunter, have each 
failed in this inquiry ; Haighton and Cruikshank were equally unsuc** 
cessful. In this state of our knowledge, says Sir Everard Home, ac- 
cident has led to that which no predetermined experiments could 
have accomplished, and has enabled me to detect the ovum in the 
human uterus. It is so small, that had not the uterus been previously 
hardened in spirit, it would probably have escaped observation ; and, 
says the author, it would have been difficultly identified as the ovum 
from which a child was to be produced, had it not been for the as- 
sistance of Mr. Bauer, the only person who could so correctly apply 
the powers of the microscope as to enable him accurately to delineate 
its organization. . 

The history of the case and dissection is as follows. 

A servant maid, twenty- one years of age, left her master's house 
the 7th of January, 1817, for several hours in the forenoon. On re- 
turning in the evening she complained of sickness, and went to bed. 
Next day she continued unwell. The period of menstruation had 
arrived, but did not come on. She appeared much distressed in her 
mind. On the 13th she had an epileptic fit, became delirious, and 
died on the 15th. On examining the uterus it showed signs of preg- 
nancy ; and circumstances proved that she must have been impreg- 
nated on the 7th of January, that is eight days before her death. 
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Hie right ovarium had a small torn orifice upon the most prominent 
part of its external surface, which led to a cavity filled up with coagu- 
lated bloody and surrounded by a yellowish organized structure. The 
inner surface of the uterus was covered with coagulable lymph, among 
the fibres of which, near the cervix, was the ovum. It was oval- 
shape ; and though at first partly semitransparent, became opake from 
the action of the spirit. It was immediately taken to Mr. Bauer, 
who compared it to the egg of an insect, and succeeded in pointing 
out the effects of impregnation in two projecting points, the rudi- 
ments of the heart and brain. 

The corpus luteum has always been regarded as the effect of im- 
pregnation, — a notion which the present case has enabled the author 
to disprove, by showing it to be a glandular structure in which the 
ovum is formed ; and after its expulsion the blood which fills the 
cavity is absorbed, leaving a small empty space as the former situa- 
tion of the ovum. 

Sir Eversurd Home examined several ovaria, where it was impossible 
that impregnation should ever have taken place, and found small ca- 
vities round the edge of the ovarium, showing that during the state^ 
of virginity ova had passed out. And it appears, that whenever a 
female quadruped is in heat, one or more ova pass into the uterus, 
whether she receives the male or not. 

In the drawings belonging to this paper, the changes which take 
place in the ovarium, for the purpose of forming the ova, are shown, 
and also the internal surface of the Fallopian tube at the time of the 
passage of the ovum. The dilatation of this tube at a small distance 
from the fimbriae, seems to be both for the reception of the o^'um and 
of the semen ; and it is probable that the ovum is retained there for 
several days, so as to prolong the opportunity of its being impreg- 
nated. 

The formation of ova in the ovaria, and their appearing in that 
organ in succession, induces the author to entertain an opinion con- 
trary to that commonly received respecting menstruation, which has 
been considered as a necessary preparatory step for utero-gestation, 
whereas the present case shows that surh periods are not connected 
with the formation of the ovum, the process of its leaving the ova- 
rium, or its impregnation. When, however, impregnation does not 
take place, such a discharge seems necessary for the relief of parts to 
which there had been so copious a determination of blood. 

The paper concludes with Mr. Bauer's account of the appear- 
ance of the ovum, and of the drawings which are annexed to the 
paper. 

Some farther Observations on the Use of the Colchicum autumnale in 
Gout. By Sir Everard Home, Bart. V.P.R.S. Read May 8, 1817. 
IPkil. Trans. 1817,/?. 262.] 

When the infusion of colchicum is kept for some time, it throws 
down a sediment, in which the purgative qualities of the root appear 
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principally to reside, while its separation does not seem to diminish 
the specific eifects of the medicine upon gout. 

When the bulb of the Colchicum autumnale, says the author, is in- 
fused in wine, both extractive matter and mucilage are taken up, but 
a copious deposition takes place in the strained tincture. Several 
experiments proved that this first deposit is nearly inert ; but the 
clear liquor subsequently forms other depositions, and it is to these 
that the experiments in this paper relate. The author took half a 
bottle of Eau medicinale containing none of the sediment, and its 
effects were extremely mild compared with those of the other half 
containing the sediment. 

To ascertain how far this sediment, thus shown to contribute to 
the violent operation of the medicine upon, was active in curing the 
gout, Sir Everard made the following experiment. Sixty drops of 
Qie clear vinous infusion were given to a man labouring under a se- 
vere fit of gout. It produced slight nausea, and operated twice gently 
upon the bowels. In 19 hours his pulse fell from 115 to 92, and in 
48 hours he was well, and continued so for more than three months. 

The result of this case satisfied the author that the principle in the 
colchicum which cures gout is retained in permanent solution, and 
induced him to believe that the violent effects of the remedy upon 
the stomach and bowels, must depend upon some distinct substance 
contained in the sediment. 

To ascertain this point several experiments were instituted upon 
dogs, tending not merely to confirm Sir Everard*s opinion upon this 
head, but likewise satisfactorily to demonstrate the identity of the 
Eau medicinale with the infusion of Colchicum autumnale. The ex- 
periments were made by Mr. Gatecombe, with the following results. 
Thirty drops of Eau medicinale, with the deposit injected into the 
jugular vein, produced a purging of nine hours duration. One hun- 
dred and sixty drops administered in the same way, killed the dog in 
six hours, and there were appearances of violent inflammation in the 
bowels. The same quantity taken by the mouth, produced nearly 
similar effects. One hundred and sixty drops of the vinous infusion 
of colchicum, ^dthout sediment, produced purging and vomiting, from 
which the animal recovered. Two hundred drops produced the same 
effect, but 300 drops produced effects corresponding with those of 
the 1 60 of Eau meiicinale. The dog died in nine hours. Hence it 
appears that the Eau medicinale produces double the effect of the 
vinous infusion of colchicum. Six grains of the deposit from the 
vinous infusion, produced vomiting and purging, with blood, which 
lasted twenty-four hours. 

Sir Everard conceives, from these experiments, that the acrimo- 
nious and highly drastic effect of the Eau medicinale, is to be re- 
ferred to the sediment which it deposits, and notices the analogy 
which thus exists between it and the juice t)f the wild cucumber, the 
sediment of which is known under the name of Elaterium as a highly 
drastic purge, whereas the juice which has deposited this substance 
is comparatively inert. 
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Upon the Extent of the Expansion and Contraction of Timber in dif^ 

ferent directions relative to the Position of the Medulla of the Tree, 

By Thomas Andrew Knight, Esq, F.R,S, In a Letter addressed 

to the Right Hon, Sir Joseph Banks, Bart, G,C,B, P,R,S, Read 

May 8, 1817. [Phil. Trans, 1817, p. 269.] 

Most of the attempts which have heen made by "WTiters on vege- 
table physiology, to account for the force with which the sap of trees 
ascends during the spring, having proved unsatisfactory and inade- 
quate, Mr. Knight was induced some years ago to suggest the ex- 
pansion and contraction of the cellular processes proceeding from 
the bark to the medulla, and which he called the true or silver grain 
of the wood, as concerned in this process. 

The present paper contains further experiments, showing this power 
to be active in living trees, and were made on many kinds of timber 
with nearly similar results. Some boards of ash and beech wood 
were cut in opposite directions relative to their medulla, so that the 
convergent cellular processes crossed the surfaces of some of them at 
right angles, and were parallel with the surfaces of others. These 
were placed, under similar circumstances, in a warm room, and the 
former warped about ten times more than the latter, contracting 
nearly 14 per cent, in breadth, while the others only contracted 3 J 
per cent. During his experiment Mr. Knight was led to infer that 
the medullary canal must be liable to considerable changes of dia- 
meter, as the moisture of wood increases or diminishes. To ascertain 
this, parts of the stems of young trees were carefully dried, the me- 
dulla was removed, and metal cylinders driven with force into the 
empty space. The pieces of wood were then suffered to absorb 
moisture, and the medullary canal became so much enlarged as to 
suffer the cylinders to fall out. 

Mr. Knight conceives that this kind of expansion often produces 
those rifts in trees referred to wind or frost. That winds cannot be 
the cause, seems obvious from the circumstance of pollard-oak-trees 
being almost always rifted, upon which they can have little power ; 
and the frost of this climate is seldom sufficiently intense to congeal 
the winter sap in trees. 

The force with which this cellular substance of timber expands, is 
more than adequate to such effects, and often overcomes a pressure 
of many tons ; and as it is in action in the living tree, Mr. Knight is 
of opinion, that it is the agent by which the powerful propulsion of 
the sap observed by Hales is effected. 

Observations on the Temperature of the Ocean and Atmosphere, and on 
the Density of Sea-water, made during a Voyage to Ceylon, In a 
Letter to Sir Humphry Davy, LL,D. F,R,S. By John Davy, M,D. 
F.R.S. Read May 22, 1817. [Phil, Trans, 1817, p, 275.] 

The experiments on the specific gravity of sea-water, detailed in 
this paper, were partly conducted at sea, and partly after the author's 
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arrival at Ceylon ; and the results lead him to adopt the opinion that 
the ocean resembles the atmosphere in being, aeteris paribus, nearly 
of the same specific gravity throughout. The water used in the ex- 
periment was always taken from the surface of the ocean. The vari- 
ation of specific gravity was most observable when the water was 
rough and agitated, and seemed in one instance diminished by heavy 
rain. 

Dr. Davy doubts whether a modem traveller of high authority is 
correct in supposing that a peculiar specific gravity belongs to the 
water of each zone ; for in his own experiments, the water taken in 
latitude 0° 12' S., and 22° 36' S., was of similar specific gravity, as 
also that taken at 34° 25' S., and that washing the shores of Co* 
lumbo. 

The trials of the temperature of the air and water were, during 
the greater part of the voyage, made every two hours, night and day. 
The variations of atmospheric temperature, says the author, follow 
the coiurse of the sun. They are pretty considerable whilst he is 
above the horizon, and very insignificant during the night. At a 
great distance from land, and with a steady wind between and bor- 
dering upon the tropics, the diurnal variation of atmospheric tempe-^ 
rature appeared perfectly regular ; its maximum precisely at noon» 
its minimum towards sunrise. In a calm, the maximum of heat was 
some time after noon, and the regular law of variation is more ob- 
viously interfered with by storms and rain. 

The temperature of the sea was found liable to variations nearly 
as great as those of the incumbent atmosphere. In fine quiet weather, 
at a great distance from land, the maximum of temperature was about 
3 p. M., and the minimum towards sunrise. It is, however, subject 
to irregularities. In tempestuous weather superficial currents seem 
to be established in the direction of the prevailing winds, which in- 
crease or lower the temperature according as the wind is hot or cold. 
Where the sea is shallow, its temperature is comparatively low ; a 
fact which may sometimes prove useful in indicating to the mariner 
the vicinity of shallows. In approaching the Cape of Good Hope and 
Ceylon, the author had occasion to observe this fact : in the latter 
case there was a reduction of 2° on coming into soundings. In con- 
sidering the effects of currents upon the temperature of the sea. Dr. 
Davy particularly notices that which flows round the bank of Lagul- 
las from the S.E. coast of Africa, and which is 10° above the surround- 
ing sea ; a difference partly referable to the banks which border the 
current. The dense mist which occasionally covers the Table Moun- 
tain is considered by Dr. Davy as connected with this current, and 
produced by the condensation of the vapour rising from this current 
by a cold S.E. breeze, during which the phenomenon only happens. 

This communication concludes with some general and practical in- 
ferences connected with the use of the thermometer at sea : it con- 
tains several tables of results, and of meteorological observations. 
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Observations on the Oenus Ocythoe of Rafinesquo, with a Description 
of a new Species. By William Elford Leach, M.D, F,R,8. Read 
June 5, 1817. IPhiL Trans, 1817, ;i. 293.] 

Several ancient and modem writers have described a species of 
Ocythoe often found in the Paper Nautilus, and have considered it as 
belonging to that shell. Sir Joseph Banks and other naturalists 
have maintained a contrary opinion, and have considered the Ocytho^ 
as a parasitical inhabitant of the Ai^onaut's shell. Rafinesque, whose 
opportunities for observation were commensurate with his talent in 
ol»erving, regarded it as a peculiar genus, allied to the Sepia octO' 
podia of Linnaeus, and as a parasitical resident of the above-mentioned 
shell. 

The observations of the late Mr. John Cranch, zoologist to the 
Congo expedition, have, in the opinion of Dr. Leach, removed all 
doubt upon this subject. In the Gulf of Guinea he took several 
specimens of a new species of Ocythoe in a small Argonauta, and 
placed two of them in a vessel of sea- water, so as to observe their 
motions. When adhering to the basin the shell could be removed ; 
they had the power both of retiring within it and of entirely quitting 
it. One having left the shell lived several hours, and showed no de- 
sire to return. Others quitted the shell while taking up the net. 
Ocythoe diiFers from the Polypus in the shortness of its arms ; in 
having pedunculated instead of simple suckers ; in having four ob- 
long spots on the inside of the tube, and a small fleshy short tubercle 
immediately above the bronchise, on each side, — a character common 
to this genus, to Loligo, and to Sepia, but which does not exist in 
Pol3rpus. 

This paper concludes with a descriptive reference to the drawing, 
which shows the animal in and out of the sheU. It is called by the 
author Ocythoe Cranchii. 

The distinguishing Characters between the Ova of the Sepia, and those of 
the Vermes Testacea, that live in Water, explained. By Sir Everard 
Home. Bart, V,P,R,S, Read June 5, 1817. [Phil, Trans, 1817, 
p, 297.] 

After alluding to the erroneous notions of Linnaeus and other natu- 
ralists, concerning the animal that forms the shell called Argonauta, 
and to his own opinion that it is an intem&l shell, the author pro- 
ceeds to show that this shell is not the produce of the species of 
Sepia often found in it, for the ova of this Sepia are not those of an 
animal of the Order Vermes Testacea. The blood of oviparous ani- 
mals, while in the egg, is aerated through its coats; but in the 
Vermes Testacea, if the shell were formed in the egg, the process of 
aeration would be impeded; so that the animal's shell is formed after 
it has left the egg. Animals that live in water require some defence 
while the shell is forming ; they are therefore inclosed in a camerated 
nidus. That of the Helix ianihina,t9ken in the v6yage to the Congo, 
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is described by Sir Everard Home. The ova are deposited upon its 
own shell ; sometimes one only, sometimes several, contained in one 
chamber. 

The animal found in the Argonaut shell by Mr. Cranch, had de- 
posited eggs upon the lip of the shell ; they were united by pedicles, 
like those of the Sepia octopus, and differed from those of the Heluf 
ianthina, and other testaceous Vermes living in water, in having no 
camerated nidus, and in having a very large yolk to supply nourish- 
ment to the young animal when hatched; so that this animal, says 
Sir Everard Home, must be resolved into a species of Sepia; an 
animal which has no external shell, and which only uses the Argo- 
naut when it occasionally gets possession of one. 

Some naturalists not acquainted with comparative anatomy have 
thought they saw the Argonauta shell partly formed in these ova. 
The. appearance they allude to is probably the unusually large yolk. 

Astronomical Observations and Experiments tending to investigate the 
local Arrangement of the Celestial Bodies in Space, and to determine 
the Extent and Condition of the Milky Way, By Sir William Her- 
schel, Knt, Guelp, LL.D, F.R.S. Read June 19, 1817. IPhiL 
Trans. 1817,;?. 302.] 

The construction of the heavens, in which the real place of every 
celestial object in space is to be determined, can only be delineated 
with precision when we have the situation of each heavenly body 
assigned in three dimensions, which, says the author, in the case of 
the ^dsible universe, may be called longitude, latitude, and profun- 
dity. The angular positions of the stars given in astronomical cata- 
logues, and on globes and maps, may enable us to find them by the 
eye or telescope; but their distance remains unknown ; and unless a 
proper method for obtaining the profundity of objects can be found, 
their longitude and latitude will not enable us to assign their local 
arrangement in space. The method of parallaxes has succeeded 
with regard to objects comparatively near. The parallax of the 
fixed stars has also been an object of attention ; and although the 
investigation has hitherto produced nothing satisfactory, it has given 
us a magnificent idea of the vast extent of the sidereal heavens, by 
showing that probably the whole diameter of the earth's orbit, at the 
distance of a star of the first magnitude, does not subtend an angle 
of more than a single second of a degree. To stars of a smaller 
size the parallactic method admits of no application. 

Sir William Herschel proceeds to consider the local situations of 
the stars, and proposes a standard by which their relative arrange- 
ment may be examined ; that is, by comparing their distribution to 
a certain properly modified equality of scattering, in which it is not 
required either that the stars should be equidistant from each other, 
or that those of the same nominal magnitude should be equally 
distant from us. A certain equal portion of space is allotted to every 
star, so that we may thus calculate how many stars any given ex- 
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tent of space should contain. This arrangement is further explained 
by reference to an annexed diagram. 

Sir William Herschel next compares the order of magnitudes with 
the order of distances, the result of which is, that if the order of 
magnitudes could indicate the distance of the stars, it would denote 
at tot a gradual, and then a very abrupt condensation of them ; but 
that, considering the principle upon wluch the stars are classed, their 
arrangement into magnitudes can only apply to certain relative di- 
stances ; and show that, taking the stars of each class one with an- 
other, those of the succeeding magnitudes are further from us than 
the stars of the preceding order. 

In the fourth and fifth sections of this paper, the means of ascer- 
taining the profundity or local situation of the celestial objects in 
space, and the equalization of star light are discussed ; and these 
are succeeded by a series of observations on the extent of natural 
and telescopic vision, and their application to the probable arrange- 
ment of the heavenly bodies in space. 

This paper concludes with a series of observations on the extent 
and construction of the Milky Way ; which, with his former obser- 
vations, the author is inclined to think will contain nearly all the 
general knowledge we can ever have of this magnificent collection 
of stars. 

Some Account of the Nests of the Java Swallow, and of the Glands 
that secrete the Mucus of which they are composed. By Sir Everard 
Home, Bart. V.P.R.S. Read June 26, 1817. [Phil. Trans. 1817, 
p. 332.] 

After noticing the various opinions which have been entertained 
concerning the materials 6f which the nests of the Java Swallow are 
composed. Sir Everard proceeds to examine the glandular structure 
of its oesophagus and stomach, as also the chemical characters of the 
substance forming the nest. He was chiefly led to this inquiry by 
the suggestion of Mr. Raffles, who was of opinion that the matter of 
the nest was brought up from the bird's stomach, and that the vio- 
lence of the effort was occasionally such as to be accompanied with 
blood, the stain of which is sometimes seen on the nests. 

On examining the gastric glands of the Java swallow with a com- 
mon magnifying glass, their orifices obviously differed from those of 
other birds, and of the common migrating swallow of England. 

The Java swallow is a constant inhabitant of the caverns of that 
island, and about twice the size of the common swallow. It builds 
two nests ; one oblong and narrow for the male, the other wide and 
deep for the female and her eggs. The peculiarity of structure in 
the gastric glands consists in a membranous tube surrounding each 
of their ducts, which, after projecting into the gullet, splits into 
separate portions, like the petals of a flower. From the surface of 
these tubes the peculiar mucus for the formation of the nest is se- 
creted. Thus, says the author, the opinion which I have long 
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aidopted, " that membraneB upon which no glandular structure coiA 
be discovered are capable of secreting mucus/' is confirmed. 

From the annexed chemical examination of the Javanese swallow's 
nest, it appears to possess a close analogy to albumen; differing 
irom the ordinary properties of that principle in being easily soluble 
in liquid ammonia, and in the solution of its subcarbonate, and in 
affording a relatively smaller proportion of ammoniacal products 
when submitted to destructive distillation. 

This paper is accompanied by a drawings exhibiting magnified 
Tepresentations of the gastric glands in the blackbird, and in the 
common and Java swallow ; thus rendering the differences of struc^ 
ture, so as to preclude the necessity of any extensive details. 

Observations on the Hirudo complanata, and Hirudo stagnalis, now 
formed into a distinct Genus under the name, Glossopora. By Dr. 
Johnson, of Bristol, Communicated by Sir Everard Home, Bart. 
V,P,R,S. Read June 26, 1817. [Phil, Trans, 1817, p. 339.] 

The animals named in the title of this paper differ so considerably 
from the Leech, as to induce the author to remove them from t^e 
genus Hirudo, and to form them into a distinct one under the term 
Glossopora, a term derived from a prominent feature of the animal, 
namely, its projectile tubular tongue. 

They resemble the leech, in the body being furnished with a series 
of rings, in locomotion being effected by the alternate motion of the 
head and tail, and in the division of one general stomach into several 
lateral cells or partitions. They differ from the leech in the mouth 
being furnished with a projectile tubular tongue ; in the flat pyriform 
shape of the body ; and in having an abdominal pouch or cavity for 
the reception of their young. After enumerating the character df 
the genus. Dr. Johnson expresses his opinion that the Hirudo cir- 
culans, Hirudo crenata, Hirudo hyalina, and Hirudo tessulata, wiU 
be found to belong to it ; and the Hirudo sexoculata, described by 
Bergmann in the Stockholm Transactions, seems to be the same ani- 
mal. Its tongue is cartilaginous, flexible, and about one eighth of 
an inch long. The author describes the Glossopora tuberculata and 
the Glossopora punctata. The notion that they are capable of repro- 
duction when cut or divided, he considers without foundation. Their 
food consists chiefly of water Helices ; into the shell of which they 
easily penetrate in consequence of their tapering head, and from the 
flexibility of the tongue they are enabled to follow their victim to 
the innermost recess of its habitation. The ova are received into the 
abdominal pouch of tiie parent, where they remain till fully evolved, 
and they are unproductive if moved from this situation. 

An annexed Rawing illustrates the anatomy and habits of these 
animals. 
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ObBervatiims on the Gastric Glands of the human Stomach, and the 
Contraction which takes place in that Viscus. By Sir Everard Home, 
Bart. V.P.R,S, Read June 26, 1817. [Phil Trans. 1817, p. 347.] 

This paper contains an account of the internal membrane of the 
htmian stomach, in reference to magnified views of the different 
structures composing its surface, executed by Mr. Bauer. 

The cesophageal glands have the appearance of infundibular cells. 
The structure upon the upper arch of the stomach is made up of cells, 
of the form of a honeycomb ; and this structiure extends, though less 
visibly, over the whole surface of the cardiac portion. In the pyloric 
portion the cells have the same appearance; but there are small clus- 
ters, the sides of which rise above the surface, giving the appearance 
of foliated membranes. 

Having formerly shown that the gastric glands are largest and 
most numerous in the animals that iidiabit ti^e least fertile regions 
of the earth, and vice versd, the author remarks the greater neces- 
sity for the same arrangements in man, whose gastric glands are so 
small as to require microscopic aid to prove that they appertain to 
the same series of structures as those of the ostrich, which may be 
minutely examined by the unaided eye. 

Sir Everard alludes to his former discovery of the occasional di- 
vision of the stomach into two portions by a muscular contraction, 
which he is now able further to elucidate by a case in which this 
contraction had become permanent, and which probably caused the 
death of the woman in whom it occurred. The importance of this 
fact in studying the physiology of the stomach, is the only apology, 
says the author, which I shall make for having pressed it so much on 
the attention of the Society : its use in the patjiology of that viscus, 
though perhaps of still more importance to the cause of suffering 
humanity, this is not the proper place to consider. 

A drawing of the contracted stomach abo is annexed to this paper. 

On the Parallax of the fixed Stars. By John Pond, Esq. Astronomer 
Royal. Read June 26, 1817. [PM. Trans. 1817,/?. 353.] 

The object of this paper is to communicate a series of observations 
made witii a new instrument for the purpose of investigating the 
question of parallax. Though a much longer period of time will be 
necessary to elucidate this subject in a perfectly satisfactory manner, 
yet, from the observations already made, it seems highly probable Uiat 
the parallax of a Cy gni is too small a quantity to have had any share in 
producing either the discordances remarked by Dr. Brinkley, or those 
in the Greenwich observations already communicated to the Society. 

The method consists in continually observing the meridional dif- 
ference in polar distance of a Oygni and j3 Aurigse, (which pass 
through the field of the same telescope,) by means of a micrometer 
adapted to this purpose. 

A drawing of the instrument accompanies the observations. 
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On the great Strength given to Ships of War by the application of 
Diagonal Braces, By Robert Seppings, Esq, F,R,S, Read No- 
vember 27, 1817. IPhil, Trans, 1818,;?. 1.] 

The principle of applying diagonal firame-work to ships of war 
.was first partially and successfully adopted in the Kent, of 74 gnns^ 
in the year. 1805, and since that period has been successfully em- 
ployed in the construction of thirty-eight sail of the line and thirty 
frigates. These circumstances might be deemed conclusive as to the 
advantages of the new system ; but as the Royal Society have 
already pubhshed this author's account of it at a very early period 
of its adoption, he is induced to offer the result of a new experiment 
in proof of the correctness of the principles before laid down, which, 
as far as his knowledge extends, has never been previously applied, 
nor ever suggested by any continental writer, though, says the author, 
it has been pretty broadly insinuated that the hint was borrowed from 
the French. 

In the early part of the present year, the Justitia, an old 74, was 
ordered to be broken up ; when Mr. Seppings, notwithstanding her 
shattered condition, determined to apply the trussing principle. 
Prior to her being taken into dock, sights were placed in the lower 
and upper gun-deck, to ascertain, when she had grounded on the 
blocks, how much she deviated irom her state afloat. She was then 
partially trussed, as described by reference to an annexed drawing, 
and floated out into the basin. After lying one hour, it was found, 
by the sights placed on the gun-deck, that she had come down in 
the mid-ship 1 foot ; and by those on the upper-deck, 1 foot 2f 
inches. In twenty-four hours she further hogged 2-| inches, and then 
appeared stationary. The trusses in the hold were then removed, and 
she further hogged 6 inches, and 3^ inches in removing those in the 
ports. 

In further illustration of the efficiency of the principle, Mr. Sep- 
pings adduces the Nelson, St. Vincent, and Howe, three 120- gun 
ships of the same dimensions ; the two former built upon the old 
plan, the latter upon the diagonal system. The Nelson, after she 
was launched, altered 94- inches from the original sheer, the St. Vin- 
cent 9-4-, and the Howe only 3| inches. 

The paper concludes with a very favourable report from Captain 
Coode, of the state of His Majesty's ship the Albion, after tiie memo- 
rable battle of Algiers, which, in his opinion, stood the concussion 
from the firing better than would have been the case had she not 
been constructed on the diagonal plan ; and with an account of the 
deck of the Northumberland, which was laid on one side fore and aft 
as usual, and on the other side diagonally, the materials on each 
side being similar. After her return from St. Helena, the officers of 
the Sheemess yard, who were directed to examine her, reported, that 
having examined the state of the decks and waterways, they found 
the comparison so much in favour of the larboard side, as to deter- 
mine in favour of the diagonal system. 



81 

A Memoir on the Geography of the North-eastern part of Asia, and on 
the Question whether Asia and America are contiguous, or are sepa- 
rated by the Sea. By Captain James Bumey, F.R.S. Read De- 
cember 11, 1817. IPhiL Trans. 1818, j». 9.] 

The opinion that the continents of Asia and America are sepa- 
rated by the sea, seems first to have been inferred in 1736 by Rx)- 
fessor Miiller, and to have been founded upon some papers found at 
that time in Siberia, relating to the celebrated voyage of Deschneer, 
who in 1648 first discovered the sea east of Kamtschatka. The 
question, however, seems to have been undecided at the period of 
Behring's voyage, as we learn from his instructions given by Peter 
the Great ; and the Asiatic side only of Behring's Strait was disco- 
vered by that navigator : for the coast of Asia being there found to 
take a western direction, it had the effect of giving an impression of 
the total separation of Asia and America. After noticing several 
other attempts to determine the north-eastern limits of Asia previous 
to the arrival of Captain Cook in the sea of Kamtschatka, Captain 
Bumey proceeds to the observations of that navigator. 

The first extraordinary circumstance was a sudden disappearance 
of the tides in Behring*s Strait. Thence Captain Cook coasted the 
land of America to the north and north-east till stopped, in 70° 40' 
north latitude, by a floating body of ice. He then stood westward 
from the coast of Asia, keeping in as high a latitude as the ice would 
permit. The deepest soundings in this sea did not exceed 30 fathoms 
in latitude 68° 45', mid- way between the coasts of Asia and America* 
The soundings decreased to the northward, and did not increase in 
running from the coast of America westward, as is usual in running 
from land. These, and other peculiarities, gave so much the cha- 
racter of a mediterranean sea, that some on board, says the author, 
were of opinion that we were inclosed by land to the north, and 
that Asia and America were there imited. 

Captain Bumey next notices the expedition of Commodore Bil- 
lings ; in which, however, no new fects respecting the main question 
were discovered. 

In this uncertainty respecting the north-east termination of Asia, 
the author gives one observation of importance, — which is, that the 
Tschuktzki people do not appear to know the extent of their country 
north, nor to give any satis^ctory information respecting it, thou^ 
some of them have travelled from the continent to islands in the Icy 
Sea. The most probable chance of arriving at any certainty upon 
the subject of the north-eastern boundary of Asia, is that, says the 
author, which was recommended by the Russian Admiralty to Com- 
modore Billings, i. e. to trace the coast in sledges where the sea is 
frozen. x 

The principal argument against the probability of Asia and Ame- 
rica being joined, is, that the northern land in the Icy Sea has 
repeatedly been supposed and reported to be an extension of the 
American continent, and not to join the Tschuktzki country. 
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In Captain Krusenstem's Memoir on the Lands of the Icy Sea, 
it is related that 250 versts of the coast of a northern land was very 
lately explored, which has been called New Siberia; and at the 
easternmost part of this land the coast took a direction to the north- 
west, which appeared to render it not probable that it joined the 
Tschuktzki land : but nevertheless, the coast, in Captain Bumey's 
opinion, may turn to the east ; and the Russian discoverer Heder- 
•stroom considers that this is the case, and that New Siberia is a 
prolongation of America. The Tschuktzki people, says the author, 
would not explore further north than afforded a prospect of reward 
for their pains, which has led them to some of the islands of the Icy 
Sea, though tiiere is no evidence of their having yet reached New 
Siberia. On the whole. Captain Bumey is of opinion that Asia and 
America are part of one and the same continent. 

Additional Facts respecting the Fossil Remains of an Animal, on the 
subject of which two Papers have been printed in the Philosophical 
Transactions, showing that the Bones of the Sternum resemble those 
of the Omithorhjrnchus paradoxus. By Sir Everard Home, Bart, 
V.P.R.S, Read January 22, 1818. [Phil. Trans. 1818, p. 24.] 

In an engraving annexed to Sir Everard Home's first paper upon 
the above subject, a portion of bone is shown lying upon the scapula, 
which he considered as a portion of a rib accidentally brought there; 
but which he now finds to be nearly in its original situation, and is 
found to resemble nearly the clavicular bone in birds, as far as regards 
relative position. 

The bones of the sternum were first pointed out to the author by 
Mr. Buckland ; and their discovery destroys the analogy between this 
fossil animal and cartilaginous fishes. On comparing the general 
form of the sternum with that of the Omithorhynchus paradoxus, a 
general agreement was discovered between them : they differ in the 
fossil skeleton having a clavicular bone, which is wanting in the 
other, and in the Omithorhynchus having a long process from the 
scapula, which the fossil bone wants. 

The fossil animal is ascertained to have lived in water, by the form 
of its vertebrae ; and from the shape of the chest, it must have breathed 
air ; in these respects resembling the Omithorh3mchus : but the mode 
of progressive motion differs : that of the one being the same as in 
fishes, that of the other the same as in the whale tribe. 

Another bone is described in this paper, probably belonging to the 
same animal, and which the author regards as the first bone of the 
pectoral fin ; which, however, cannot be absolutely determined till 
the bones of the pelvis are found. 

To find any analogy, says the author, between the bones of animals 
now alive and those of races long extinct, is matter of no small cu- 
riosity ; but to have discovered an analogy between the peculiarities 
belonging to the animals of New Holland, by which they are so 
remarkably distinguished from all others that now inhabit our globe. 
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and bones in a fossil state, creates a considerabie degree of surprise ; 
and by connecting the present animals with those that are extinct, 
adds a link to that chain of gradation which is the most interesting 
to the comparative anatomist and to the geologist. 

An Account of Experiments for determining the Length of the Pendu- 
lum vibrating Seconds in the Latitude of London, By Capt. Henry 
Kater, F.K.S. Read January 29, 1818. [Phil Trans. 1818, 
p, 33.] 

It has long been a desideratum in science, to determine the pre- 
cise length of a pendulum vibrating seconds in a given latitude. 
Most of those who have undertaken this inquiry have endeavoured 
to find the centre of oscillation ; but as this depends upon the regu- 
lar figure and uniform density of the body employed, it involves 
difficidties which may be considered as insurmountable. Despairing, 
therefore, of success in any attempt founded upon such principle. 
Captain Kater endeavoured to discover some other property of the 
pendulum less liable to objections ; and was so fortunate as to per- 
ceive one which promised an unexceptionable result. 

It is known that the centres of suspension and oscillation are re- 
ciprocal ; or, in other words, if a body be suspended by its centre of 
oscillation, its former point of suspension then becomes the centre of 
oscillation, and the vibrations in both positions will be performed in 
equal times. Now as the distance of the centre of oscillation from 
the point of suspension depends upon the figure of the body em- 
ployed, if the arrangement of its particles be changed, the place of 
the centre of oscillation will also suffer a change. Suppose, then, a 
body to be furnished with a point of suspension, and another point 
on which it may vibrate, to be fixed as nearly as can be estimated in 
the centre of oscillation, and in a line with the point of suspension 
and centre of gravity ; if the vibrations in each position should not 
be equal in equal times, they may readily be made so, by shifting a 
moveable weight, with which the body is to be furnished, in a line 
between the centres of suspension and oscillation ; w^en the distance 
between the two points about which the vibrations were performed, 
the length of a simple pendulum, and the time of its vibrations, will 
at once be known, uninfluenced by any irregularity of density or of 
figure. The mode of suspension which the author adopted was the 
knife-edge, of which the various advantages and disadvantages are 
pointed out, and the modes of overcoming the latter described. 

The pendulum consisted of a thin bar of plate-brass, pierced with 
two triangular holes at the distance of 39*4 inches from each other, 
to admit tiie knife-edges, which were made of wootz, and finished to 
an angle of 120°, and firmly screwed to brass knee-pieces. The 
pendulum is prolonged at either extremity by a slip of deal, extend- 
ing about twenty-two inches beyond the knife-edges. Three weights 
are employed for the adjustments. The great weight is immoveably 
fixed beyond the knife-edges ; the second weight slides on the bar, 
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near the knife-edge, at the opposite end, and may be fixed at plea- 
sure ; the third weight is a small slider, intended to move near the 
centre of the bar, upon which are engraved divisions of one twentieth 
of an inch, seen through an opening in the slider. The support of 
the pendulum consisted of agate planes bedded in bell-metal. 

In proceeding to the details ofliie experiments, the author acknow- 
ledges his obligations to Henry Browne, Esq. F.R.S., who permitted 
him to use his house in Portland-place, and his excellent clocks, for 
the purposes of the investigation. The greatest daily variation of the 
clock used as a standard of comparison did not exceed three tentiis 
of a second between the months of February and July. 

By the method of coincidences which Captain Kater employed, the 
number of vibrations made by the pendulum in twenty-four hours 
might be obtained in the space of eight minutes to within half a 
second of the truth; and the usual correction was applied for the 
extent of the arc of vibration. 

The pendulum being suspended with the great weight above, the 
number of vibrations in twenty-four hours was determined ; and if 
it differed when the pendulum was inverted, it was equalized by 
moving the second weight, and finally adjusted by the sfider, every 
allowance being made for the temperature, and the height of the 
barometer being noted. Thus the niunber of vibrations in twenty- 
four hoiurs, of a pendulum equal in length to the distance between 
the knife-edges at a given temperature and barometrical height, was 
ascertained. 

The next sections of Captain Kater's communication refer to the 
apparatus and methods employed for the measurement of the distance 
between the knife-edges ; for the comparison of the British standard 
measures of the highest authority ; and to the expansion of the pen- 
dulum, which was found to be '00000996 of its length for each degree 
of Fahrenheit's thermometer. 

After describing the methods of deducing the length of the pen- 
dulum vibrating seconds, and the corrections for the buoyancy of the 
atmosphere, the author makes it appear, that the distance of the 
knife-edges, at the temperature of 62? Fahr., by the mean of three 
several sets of measurements, the greatest difference between any 
two of which did not amoimt to T-r.Wirth of an inch, was, upon Sir 
George Shuckburgh's scale, 39*44085 inches. From a table inserted 
in this paper of twelve sets of experiments, each set consisting of 
four, from which, and from the preceding measurements, the length: 
of the seconds' pendulum in vacuo is calculated, it appears that seven 
of these sets are within iTrVxnrth of an inch of the mean result ; two 
a little exceeding Ttr.^mrth of an inch ; and of the remaining three, 
the greatest difference is less than -nr^wTrth of an inch ; so that the 
mean result must, it is presumed, be very near the truth. 

To the length thus foimd, the author next applies a correction for 
the height of the place of observation above the level of the sea. The 
advantages of his different methods are then explained ; and the con- 
illusion of the whole is, that the length of the pendulum vibrating. 
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.seconds in vacuo, at the level of the sea» measured at the tempera- 
ture of 62^ Fahr., and the latitude of the place of observation, de- 
duced ^m the data contained in the trigonometrical survey^ being 

51°31'8"-4N., is. 

Inches. 

By Sir George Shuckburgh's Standard. . . . 39-13860 

By General Roy's Scale 39-13717 

By Bird's Parliamentary Standard 39-13843 

On the Length of the French Mitre estimated in parts of the English 
Standard, By Copt. Henry Kater, F,R,S. Read February 5, 
1818. IPhil. Trans. 1818, jo. 103.] 

One of the objects of the Committee of the Royal Society ap- 
pointed for the purpose of determining the length of the seconds' 
pendulum having been to compare the French Metre with the British 
Standard Measure, two metres were procured from Paris for that 
purpose ; one called the Mitre ci Bouts, being a bar of platinum, of 
which the terminating planes are supposed to be parallel, and the 
distance between them the length of the metre ; the other termed 
the Mitre ci Traits, consisting also of a bar of platinum, but upon 
which the length of the metre is shown by two very fine lines. 

The latter was first examined, by placing it in contact with Sir 
George Shuckburgh's standard scede; their surfaces being in the 
same plane, and care being taken that their temperatures were alike. 
The same micrometer microscopes employed in the pendulum expe- 
riments were used, and were brought alternately over the metre and 
over the scale. It appeared from the mean result, properly corrieeted, 
of fourteen comparisons, the greatest difference between any one of 
which and the mean result is less than -nr.-o-tnrths of an inch, that 
the length of the Mitre d. Traits, in inches of Sir George Shuck- 
burgh's scale, is 39*37076 inches. The author next describes the 
means resorted to for ascertaining the length of the Mitre d Bouts ; 
which appears, from the results of four sets of experiments, each set 
consisting of five, the greatest difference between any one of which 
and the mean result is TTr.-d-inrth of an inch, to be 39*37081 inches 
of Sir George Shuckbiurgh's standard. 

After explaining the principles upon which the column in the 
tables intitled " Correction for Temperature" is constructed. Captain 
Kater remarks, that we may consider the mean derived from both 
metres, viz. 39*37079 inches of Sir George Shuckburgh's scale, or 
39*37062 inches of Bird's parliamentary standard, as the length of 
the French metre. 
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A few Facts relative to the Colouring Matters of some Vegetables, 
By James Smithson^ Esq, F,R,S. Read December 18, 1817. 
IPhil. Trans. 1818, p. 1 10.] 

The author offers the scattered fects contained in this paper to the 
notice of the Society, in the hope that they may induce some other 
person to extend the experiments, interesting not merely in che-* 
mistry but also in the art of dyeing. 

The author observes that Fourcroy's opinion, — that turnsole is red 
originally, and made blue by carbonate of soda, — is erroneous, for its 
tinctures contain no alkali of any kind ; he found in it a small por- 
tion of carbonate of lime. The insoluble part of turnsole is rendered 
red by acids, but not affected by carbonate of soda ; when burned, a 
portion of smalt remains. The soluble part was obtained by evapo- 
rating its aqueous solution. When burned it leaves a little potash, 
which the author thinks essential to its composition, and that, like 
ulmin, it may be a compound of a vegetable principle with potash. 
The next colouring principle noticed by the author is that of the 
violet, it is reddened by acids, and becomes first green and then 
yellow by the alkalies and the carbonates. A similar principle exists 
m the petals of the red rose, of red clover, of the tips of the daisy, in 
the blue hyacinth, hollyhock and lavender, in the inner leaves of the 
artichoke, in the skin of plums, and in several other vegetable sub- 
stances, also in the red cabbage. To this principle the author ap- 
plies the name of Ajax, whose blood is fabled to have dyed the 
violet. 

In sugar-loaf paper the author found two coloiuring matters : one 
red, and soluble in water ; the other blue, and requiring an acid for 
its extraction. 

The juice of the black mulberry is rendered green by caustic potash, 
blue by carbonate of soda, and vinous red by carbonate of ammonia. 
When mixed with chalk it rendered that substance blue, and the 
filtered liquor was red, and could not be made blue by further addi- 
tion of the chalk. Heat did not affect the red colour of this liquid. 
If the red and the blue matter contained in the mulberry be con*- 
sidered as distinct principles, the author proposes to call the former 
Pyramus, the latter Thisbe. 

The colouring matter of the corn-poppy is scarcely altered by car- 
bonate of soda. Caustic potash makes it green, and caustic ammonia 
produces no effect. Muriatic acid renders the infusion of the poppy 
petals florid red, which is rendered dark red by carbonate of lime. 
These and other experiments induce Mr. Smithson to regard the 
colour of the corn-poppy as analogous to the red principle of th^ 
mulberry. 

The pigment called sap green is the inspissated juice of the buck- 
thorn berries. It is rendered yellow by carbonate of soda and caustic 
potash. Its solution is reddened by acids, and the green is restored 
by chalk. To this substance, and to the common green matter of 
vegetables, the author assigns th6 name Chloris. 
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The colour of some green insects is not altered either by muriatic 
acid or carbonate of soda, and therefore appears to be a peculiar 
principle differing from that of vegetables. 

Account of Experiments made on the Strength of Materials, By 
George Rennie, jun. Esq, In a Letter to Thomas Young, M,D, 
For, Sec, R.S. Read February 12, 1818. IPhil. Trans, 1818, 
p, 118.] 

After taking a cursory view of the labours of others in this depart- 
ment of mechanical inquiry, Mr. Rennie proceeds to give an account 
of the apparatus which he employed, and of the result of his own 
experiments. Of the resistances opposed to the simple strains which 
may disturb the quiescent state of a body, the principal are : the re- 
pulsive force, whereby it resists compression ; and the force of cohe- 
sion, whereby it resists extension. On the former, with few excep- 
tions, there is scarcely anything on record. Lagrange, in his Memoir 
on the Force of Springs, published in 1760, represents the moment 
of elasticity by a constant quantity, without indicating the relation 
of this value to the size of the spring : but in the Memoir of 1770, on 
the Forms of Columns, when he considers a body whose dimensions 
and thickness are variable, he makes the moment of elasticity propor- 
tional to the fourth power of the radius : — but all these calculations, 
says Mr. Rennie, are inapplicable to columns imder common circum- 
stances. The results of experiments are also extremely discordant ; 
for it is deduced from those of Re3molds, that the power required to 
crush a cubic quarter of an inch of cast iron is 200 tons, whereas in 
the author's experiments upon cubes of the same size, the amoimt 
never exceeded ^\^ tons ; and although Mr. Re3rnolds probably em- 
ployed metal cast at the furnace of Maidley Wood, which is very 
strong, yet this circumstance can have been but of little importance 
compared with the great disproportion of results. 

Mr. Rennie employed four kinds of iron : the first taken from the 
centre of a large block, similar in appearance to what is usually 
called gun metal ; the second from a small casting, close-grained, and 
of a dull gray colour ; the third, horizontally cast iron, in bars three 
eighths of an inch square and eight inches long ; the fourth, similar 
bars cast vertically. It appears from the annexed tables that the 
vertical castings are stronger than those taken from the block. 

Some miscellaneous experiments relating to the different kinds of 
wood and stone are also added to those on the metals. They show that 
little dependence can be placed on the specific gravity of the stone ; 
neither is hardness to be regarded as a characteristic of strength. In 
the rupture of amorphous stones, Mr. Rennie remarks, that pyra^ 
mids are formed, having for their base the upper side of the cube 
next the lever, the action of which displaces the sides of the cubes 
precisely as if a wedge had operated between them. 
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On the Office of the Heart Wood of Trees. By T. A. Knight, Esq, 
F,R,S. In a Letter addressed to the Right Hon. Sir Joseph Banks, 
Bart. G.C.B. P.R.S. Read February 5, 1818. [PhiL Trans. 
1818, ;i. 137.] 

As all trees that afford timber live many years before their albur- 
num becomes converted into heart wood, it does not seem probable 
that that substance should execute any important office in the vege- 
table. Mr. Knight, however, is not disposed to coincide in opinion 
with some writers, who consider the heart wood as a wholly Hfeless 
substance ; and he now thinks that, in common with the aJbumum 
and bark, it becomes a winter reservoir of that organizable matter 
which the tree expends in its vernal germination ; that every species 
of tree and perenmal plant contains within itself during winter all the 
matter employed in forming its early foliage and shoots ; and that it 
is owing to the presence or absence of such reservoir that the lives 
of plants become annual, biennial, and perennial. The annual wholly 
exhausts itself in feeding its flowers and seeds, it forms no reservoir, 
and therefore perishes. A biennial fiUs its reservoir in one season, 
and exhausts it in the following. In the tree, as in the biennial, 
part of the sap descends in the spring to form roots, and part as- 
cends to produce buds, but it also forms a new layer of bark upon 
the whole surfeuse of its alburnum. 

The alburnum and bark of trees not appearing to Mr. Knight to 
contain as much organizable matter as appeared Sius expended, and 
observing much soluble matter in the heart wood, he was led to ex- 
amine the relative quantity of fluid in them. He found that in a 
vigorous oak, 40 years old, 1000 parts of alburnum gave, in Decem- 
ber, 469, and of the heart wood 500. The experiment was repeated 
upon similar pieces of the same tree in April, and 1000 of albiunum 
lost 532, and 1000 of heart wood 507. In a poplar 80 years old, 
1000 of alburnum in December lost 535, and heart wood 626 : in 
Mardi the loss was 557, and 684. This abundance of fluid in the 
heart wood was first observed by M. Coulomb, who regarded it as 
ascending from the earth; and concluded that tiie sap of trees chiefly 
passes up near the medulla, through the heart wood. Mr. Knight 
considers this conclusion erroneous ; for when he divided the albur- 
num of an oak tree in winter, there was no life in the part above the 
wound in the ensuing spring ; and in Jime the leaves faded rapidly 
after a similar experiment. These and other considerations induce 
Mr. Knight to reject the h3rpotheses which assume the ascent of the 
sap through the heart wood, and lead him to believe that the fluid 
which affords the organizable matter required for the annual con- 
"version of alburnum into heart wood is derived from the bark, and 
that it passes inwards diuing the latter part of the siunmer and 
autumn through the convergent cellular processes, to return in part 
through the same passages, when a new layer of bark is to be formed 
in the spring. 
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On Circulatittg Functions, and on the Integration of a Class of Equa- 
tions of Finite Differences into which they enter as Coefficients, By 
Jolm F. W. Herschel, Esq. F.R.8. Read February 19, 1818. 
[Phil. Trans. 1818,;?. 144.] 

The subject of recurring series, says the author, has been almost 
exhausted ; but there is a class of series nearly allied to them, which 
contain a species of functions, which he calls circulating functions, 
which have never been systematically considered. Mr. Herschel 
proceeds to explain a direct method of solving all equations contain* 
ing this kind of functions ; and in the course of his investigation re- 
marks a curious formula, which expresses the integer part of the 
quotient arising from the division of any one mmiber by any other, 
— a circimistance which he observes may prove of considerable use 
in the theory of nimibers. 

On the Fallacy of the Experiments in which Water is said to have been 
formed by the Decomposition of Chlorine. By Sir Humphry Davy, 
LL.D. F.R.S. Read February 12, 1818. IPhil. Trans. 1818, 
p. 169.] 

Some experiments having been communicated to the Royal So- 
ciety of Edinburgh, leading to the inference that water is formed 
during the action of muriatic acid upon certain metals, and conse- 
quently that chlorine is decomposed. Sir Humphry was induced to 
repeat them; and ascertained that the water being derived from 
sources not suspected by the authors, their conclusions are un- 
founded. Muriatic acid gas was passed through red hot tubes of 
flint glass, and small portions of water were formed in consequence 
of its action upon the oxide of lead and the alkali of the ghiss. 

When muriatic acid gas was passed over red hot iron in tubes 
containing common air, more water was formed in consequence of 
the union of the hydrogen of the acid with the oxygen of the air ; 
but when every precaution was taken to avoid such sources of 
oxygen, the decomposition of muriatic acid gas was unattended by 
the smallest deposition of aqueous vapour. When muriate of am- 
monia is passed through tubes containing metals, it offers results 
analogous to those of the muriatic acid, and when moisture appears 
it may be referred to similar causes. 

The author concludes with noticing a paper in the M^moires 
d'Arcueil, by M. Berthollet, containing some slight mistakes as to 
the progress of his views upon the theory of chlorine. M. Berthol- 
let states that MM. Ampere and Dulong had embraced the idea of 
the simple nature of chlorine previous to Sir H. Davy, — an assertion 
which is disproved by reference to the date of the author's first 
paper, and also by a quotation of a letter from M. Ampere, written 
on the 1st of November 1810. 
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The Croonian Lecture* On the Changes the Blood undergoes in the 
act of Coagulation, By 5trEverard Home, Bart. V.P.R,S. Read 
November 20, 1817. [Phil. Trans. 1818, ;>. 172.] 

After pa3ring a tribute of applause to the talents of Mr. Bauer, as 
a microscopical observer, the author proceeds to estimate the size of 
the globules in himian blood, 16 of which, when enveloped in their 
colouring matter, occupy the space of the 160,000lJi part of a 
square inch, so that 2,560,000 would be required to cover the super- 
ficial inch ; but when the colouring matter is removed, 25 occupy 
the 160,000th part of an inch, which gives 4,000,000 to the square 
inch. The readiness with which the colouring matter is removed 
by the action of water, and its large relative quantity compared to 
the globule (being as about 3 to 1), induce the author to believe 
that the colouring substance is distinct from and not contained in 
the globules, but that it merely envelops them. The globules of 
the blood are not of the same appearance in all animals : in the 
skate they are of an oval form, and about twice as large as those in 
human blood, and quite independent of the coloiuing matter. 

When the globules in the human blood have discharged their co- 
lour, they cosdesce by mutual attraction into various forms, repre- 
sented in a drawing annexed to the paper. In one instance four 
^obules united so as to form a line with lateral indentations. The 
author, struck with the analogy between this appearance and that 
cf a single muscular fibre, was induced to request Mr. Bauer to en- 
deavour to unravel a muscle, so as, if possible, to compare its ulti- 
mate fibre with the chain of adhering globules. In this attempt he 
succeeded ; and the appearances imder the microscope, which were 
analogous, were given in an annexed drawing. It was further found 
that by macerating muscular fibre it might be broken down into 
colourless globules of the same size and appearance as those of the 
blood. 

Having adduced these and other proofs and observations in favour 
of the ultimate muscular fibre being formed of the colourless globu- 
lar particles of the blood, and having noticed the globular structure 
of the fibres of the brain, the author proceeds to consider in what 
manner the blood, in the act of coagulation, acquires the tubular 
texture, which fits it, when extravasated in living animals, to open a 
communication with the circulation, and afterwards to become a part 
of the solids of the animal. 

Ghiided by some curious observations of Mr. Bauer on the for- 
mation of the tubular structure of plants. Sir Everard was induced 
to believe that the extrication of air, during the coagulation of the 
blood, might have an important influence upon its subsequent tex- 
ture, and therefore observed what happened during the coagulatiofi 
of a drop of blood in the field of the microscope. At first a film of 
coagulum formed upon the surface, air was then disengaged, which 
passed in every direction through the serum, without interfering 
with the globules, and formed a beautiful net- work of anastomosing 
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canals. Of this appearance an exact representation is given in an- 
nexed drawings. It explains, says the author, the important change 
which the blood undergoes after extravasation in living animals, and 
leaves no difficulty in accounting for its becoming vascular by re- 
ceiving the red blood into the tubes thus prepared. 

The author concludes his lecture by aclaiowledging his obligations 
to the unexampled zeal and exertions of the President in promoting 
and facilitating scientific pursuits. It was imder his encouragement, 
and in compliance with his wishes, that Mr. Bauer, la3dng aside for 
the time his customary researches in vegetable anatomy, turned his 
attention to the subject of the present communication, and assisted 
in bringing those appearances to light, which, without his aid, must 
still have remained in obscurity. 

Some Additions to the Croonian Lecture, on the Changes the Blood un^ 
dergoes in the Act of Coagulation, By Sir Everard Home, Bart, 
V,P,R.S, Read March 5, 1818. IPhil, Trans, 1818, p, 185.] 

The object of this paper is to fiimish a more correct measurement 
of the globules of the blood than that formerly offered, and to esta- 
blish, by additional facts, the author's opinion respecting the forma- 
tion of tubes during the coagulation of the blood. The diameter of 
a globule of blood, as ascertained by Mr. Bauer, was considered as 
■rvWth of an inch ; whereas it appeared, from the more correct in- 
vestigations of Capt. Kater, to be only -rnVirth. To show that the 
extraction of air was the cause of the tubular structure observed in 
coagulated blood, the author placed a portion of recently drawn 
blood under the receiver of an air-pump ; and when it had coagulated, 
the air having been thus previously removed, no tubular appearance 
was manifested. In a portion of the same blood, coagulated previous 
to the exhaustion of the air, the tubuli were beautifully distinct. The 
author succeeded in injecting these tubuli by placing some fine size 
injection upon a piece of coagulum, and putting it under the receiver 
of the air-pump : during exhaustion the air escaped, and on its re- 
admission into the receiver the injection was forced into the tabular 
structure. Sir Everard next proves that coagula of blood, formed in 
the abdomen, may be injected from the contiguous vessels ; and on 
microscopic examination it is shown, that the small arteries of the 
peritoneum enter the tubuli of the coagulum, and that the latter 
form vessels larger than the former ; and that there are lateral points 
of communication between the tubuli and arteries. Sir Everard next 
relates some experiments upon pus similar to those upon the blood, — 
a fact, he observes, of much importance in practical surgery; for know- 
ing that inspissated pus becomes vascular similar to coagulated bloody 
we have arrived at the principle on which granulations are formed^ 
and whence they observe their inherent power of contraction. We 
can also account for the advantage of compressing the surface of 
sores ; since by that means, continues the autiior, all superfluous pus 
is removed, leaving only enough for inspissation, in which state it 
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becomes tubular, afterwards vascular, and then takes the form of 
healthy granulations. 

On the Laws of Polarization and Double Refraction in regularly Crystal- 
lized Bodies. By David Brewster, LL,D, F,R.S, Lond, andEdin. 
In a Letter to the Right Hon. Sir Joseph Banks, Bart, G, C,B. P.R,S. 
Read January 15, 1818. [PAt7. Trans. 1818, p. 199.] 

In the different inquiries which the author has already laid before 
this Society, his attention was often directed to the phenomena of 
regular crystals ; but he only lately succeeded in reducing under a 
general principle all those complex appearances which result from 
the combined action of more than one axis of double refraction. In 
this paper Dr. Brewster gives a general view of the present state of 
our knowledge respecting the double refraction and polarization of 
light, and afterwards traces the steps which led him to the discovery 
of the general law. He began his researches by the examination of 
165 crystals, in 145 of which he discovered the property of double 
refraction. In 80 he was able to ascertain whether they had one or 
more axes ; and by examining the tints which they exlubited at va- 
rious angular distances from tiie axes, whence the forces emanate, he 
has been led to a general principle, which embraces all the phenomena 
and extends to the most complex as well as to the most simple de- 
velopment of the polarizing forces. This general principle, says Dr. 
Brewster, is in no respect an empyrical expression of the facts which 
it represents, nor is it supported by any empyrical data. Foimded 
on die principles of meclmnics, it is a law rigorously physical, by 
which we are enabled to calculate all the tints of the coloured rings, 
and all the phenomena of double refraction, with as much accuracy 
as we can compute the motions of the heavenly bodies. 

The faculty of depolarization, explained by tie author in a former 
paper, has been considered as sufficient indication of two separate 
images ; and upon this principle it has been stated that all crystals 
are doubly refractive whose primitive form is neither the cube nor 
the regular octohedron: but this is incorrect; for some of these 
crystals possess a doubly refracting structure in a high de^ee. Ad- 
mitting the statement, however, it could not have been used as a 
rule for determining whether a crystal refracts doubly or singly ; for 
it is more difficult to detect the primitive form than to examine the 
optical properties. Tungstate of lime, for instance, would have been 
reckoned a crystal without double refraction, when Haiiy believed its 
primitive form to be the cube, although it is highly doubly refractive. 

In examining the nature and properties of the coloured rings pro- 
duced by certain crystals, the author found that the squares of the 
diameters of the rings were, in every case, proportional to the num- 
bers which represent the corresponding tints in Newton's table. 

When a plate of beryl was combined with a plate of calcareous 
spar, the system of rings was the same as would have been produced 
by two plates of beryl, one of which was the plate employed, and 
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the other a plate which gave rings of the same size as the plate of 
calcareous spar. But when we combine a system of rings produced 
by a crystal of zircon, with the system produced by calcareous spar, 
a different effect is produced ; and the system, instead of being di- 
minished, is increased, and is equal to that which would have been 
produced by a thin plate of calcareous spar, whose thickness is equal 
to the difference of the thicknesses of the plate of calcareous spar 
employed, and the plate of calcareous spar tiiat would give rings of 
the same size as those given by the zircon alone. In the section 
" on crystals with two or more axes of polarization," Dr. Brewster 
observes that, although M. Biot considered mica as the only mineral 
possessing the compound structure indicating two axes, he had found 
the same structure in topaz, nitre, tartrate of potash and soda, sul- 
phate of potash, acetate of lead, and mother-of-pearl, as early as 1813 ; 
and he points out the means of deducin? the nmnber of axes in crystals 
from thVir primitive forms. Dr. Brewster expresses the general law 
of the tints for crystals with one or more axes in the following man- 
ner. The tint produced at any point of the sphere by the joint action 
of two axes is equal to the diagonal of a parallelogram whose sides 
represent the tints, and whose angle is double the angle formed by the 
directions in which the forces are exerted. 

The fourth and fifdi sections of this paper relate to the resolution 
and combination of polarizing forces, and the reduction of all crystals 
to those with two or more axes ; and to the polarizing structure of 
crystals that have the cube, the regular octohedron, and the rhom- 
boidal dodecahedron for their primitive form. The sixth and con- 
cluding section describes the artificial imitation of all the classes of 
doubly refracting crystals, by means of plates of glass ; in which the 
author demonstrates that the polarizing structure depends entirely 
upon the external form of the plate, and on the mode of aggregation 
of its particles. When its form is circular, it has only one axis of 
polarization, which is attractive if the density diminishes towards the 
centre, and repulsive if it increases towards the centre ; but when 
its form is rectangular or elliptical, it then has two axes of polari- 
zation, the strongest of which appears to be attractive, and the weak- 
est repulsive, llie elementary spheroid of crystals with double axes 
may be supposed, says the author, to be formed by elliptical plates 
bent into spheroidal strata; and the spheroid itself may be con- 
structed by spheroidal strata of glass, it then exhibiting all the com- 
plicated phenomena produced by the simultaneous actions of two 
unequal axes. 

On the Parallax of certain fixed Stars. By the Rev, John Brinkley, 
D,D. F,R.S. and Andrews Professor of Astronomy in the University 
of Dublin. Read March 5, 1818. IPhil Trans. 1818, p. 275.] 

Since the author's former observations on the parallax of a Lyrae, 
published by the Royal Society in a Letter to Dr. Maskelyne, he (the 
author) has met with apparent motions in several of the fixed stars. 
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whieh he coiddi>nly explaiiil)y referring them to parallax. Among 
these stars, a Aquilse exhibited the greatest change of place. 

In consequence of the Astronomer Royal having doubted the cor- 
rectness of ihe author's conclusions upon this point, he has anxiously 
engaged in observations relating to it during the last sixteen months; 
and although the results in respect to a Lyrse and to Arctums have 
not been very uniform, the recent observations on a Cygm are consis- 
tent with the former ones, and exhibit the same discordance between 
tiie summer and winter observations as before. In regard to a Aquil» 
also, the observations detailed in tiie present paper are remarkably 
coincident with those formerly detailed ; and the author thinks that 
it is to this star we must look for the &ial decision of the queslioa 
concerning parallax. 

Referring to Mr. Pond's observations. Dr. Brinkley is led to enter- 
tain doubts of the fitojess of an instrument similar to ike Gveenwich 
mural circle for so delicate an inquiry, founded upon r^oaarks detailed 
in the paper respecting the elements used in computing the index 
errc»r, and which are independent of the uncertainties to which the ob- 
servation itself is also subject. It is, however, from the uncertainty 
of the elements used in the reductions, and not from any errors of the 
observations, or from any defect in the construction of the instrument 
alluded to, tiiat Dr. Brinkley is induced to consider the observations 
hitherto made at Greenwich as not affording conclusive results as to 
the existence or non-existence of parallax. In the present state of 
astrottony, however, it will be allowed that the relative fitness of 
instruments for ascertaining with precision the smaller motions, 
whether real or apparent, of the fixed stars, is an object of import- 
ance. 

On the Urinary Organs and Secretions of some of the Amphibia. B^ 
John Davy, M.D. F,R.S. Communicated by the Society for tM 
Improvement of Animal Chemistry . Read April 2, 1818. \PhiL 
Trans. 1818, j9. 303.] 

In several species of serpents which were examined by Dr. Davy, 
the kidneys were nearly as large as the liver, long, narrow and lobu- 
lated, and without a pelvis. Each lobiUe sends a small duct to the 
ureter, which tenninates in a papilla situated in the cloaca, between 
the mouths of the oviducts, and having its point directed towards a. 
receptacle for the urine, which, though a continuation of the intes- 
tine, may be considered as distinct from the rectum and cloaca, with 
which it communicates only by sphincter orifices. 

The urinary ducts often contain a white matter, visible through 
their coats, which ^adually accumulates in the receptacle till it 
forms a mass which, when of so large a size as to distend the part, 
is usually expelled by an extraordinary effort of the animal, most 
commonly in the act of devouring its food. The urine, at first soft, 
gradually hardens by exposure, and then looks like chalk ; it consists 
of neady pure uric add. 
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The author next relates his experhnents and obfiervations upon 
the urine and urinary organs of lizards. He examined four species» 
— ^the gecko, iguana, the kobbera-guion, (described by Knox,) suod the 
alligator. The kidneys vary in size ; each ureter has a papilla situ- 
ated in the receptacle ; in other respects the structure resembles that 
of snakes. The secretion is alik> nearly similar ; that of the alligator 
contains, besides uric acid, carbonate and phosphate of lime ; in one 
case it smelt strongly like musk. 

In two species of the testudo. Dr. Davy found the kidneys lobu- 
lated like those of the preceding animals. In the bladder both of 
the turtle and tortoise he found flakes of uric acid in a transparent 
liquid, containing mucus and common salt, but no urea. 

On a Mal-conformation of the Uterine System in Women ; and on some 
Physiological Conclusions to be derived from it. In a Letter to Sir 
Everard Home, Bart. V.P.R.S. from A. B. Granville, M.D. 
F.R.S. F.L.S. Physician in ordinary to H. R. H. the Lkhe of 
Clarence ; Member of the Royal College of Physicians, and Phy- 
sician^Accoucheur to the Westminster General Dispensary. Read 
April 16, 1818. IPhil. Trans. 1818, p. 308.] 

The uterus described in this paper had acquired its full develop- 
ment upon the right side only. The left side exhibited a straight 
hne, about half an inch distant from its centre. Upon this side 
also all the appendages of the uterus were deficient, though their ru- 
diments might be traced. This woman was the mother of eleven 
children of both sexes, and had been delivered of twins, male and 
female, a few days before her death, which was occasioned by dis- 
eased heart and aneurism of the aorta. 

Dr. Granville remarks that this is the first case upon record which 
disproves the opinion that the different sides of the uterus are con- 
cerned in the production of the two sexes. It also shows that twins 
of both sexes may be derived from one ovarium. 

This paper concludes with some remarks upon supposed cases oi 
superfoetation. 

New Experiments on some of the Combinations of Phosphorus. By 
Sir H. Davy, LL.D. F.R.S. V.P.R.I. Read April 9, 1818. 
[Phil Trans. 1818, p. 316.] 

Since the author's former communication upon the above subject 
to the Royal Society, various researches have been brought forward, 
differing in their results from his own as well as from each other. 
Sir Humphry concluded that the phosphoric acid contained about, 
three fiftis its weight of oxygen, or twice that contained in the 
phosphorous acid. Berzelius considers the phosphoric acid as com- 
posed of 100 phosphorus -h 128*17 oxygen; and Dulong, of 100 
phosphorus -f- 124*5 oxygen : and both these chemists consider the 
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oxygen in the phosphorous acid to be to that in the phosphoric as 
3 to 5. 

After showing that the only possible source of error in his former ex- 
periments was tibe smallness of the quantity of the phosphorus burned/ 
Sir Humphry describes various modes of effectually carrying on the 
combustion upon a larger scale, and gives the preference to that in 
which the vapour of phosphorus, passing from the onfice of a small 
tube, is made to bum in a retort filled with pure oxygen. The 
mean result of several experiments carefully conducted upon this 
plan, gave the composition of phosphoric acid at 100 phosphorus + 
134*5 oxygen. 

The autibior having shown the insufficiency of Dulong's method for 
ascertaining the composition of phosphoric acid and of the chlorides 
of phosphorus, proceeds to detail his researches upon the latter com- 
pounds, and upon the constitution of phosphorous acid. The result 
of several experiments indicated the composition of perchloride of 
phosphorus to be 1*00 of phosphorus + 6 of chlorine; and showed 
that phosphorous acid contained half the quantity of oxygen existing 
in the phosphoric acid, and the liquid chloride half the quantity of 
chlorine contained in the solid perchloride. These experiments suf- 
ficiently agree with each other to afford the means of determining 
the equivsdent number of phosphorus. Thus, if phosphoric acid be 
supposed to consist of two proportions of oxygen and one of phos- 
phorus, the number representing the proportion in which phospho- 
rus combines will be 22*3. If 8ie absorption of chlorine in forming 
phosphorane be made the datum, the number will be 22*2. If the 
quantity of horn silver formed from the liquid chloride be assumed 
as the datum, the number will then be 23*5. The mean of all is 
22*6, or the double 45*2, from which, if we take away the decimal, 
we obtain 45. The author's experiments upon phosphate of potash 
also agree with this number. 

The next subject discussed in this paper is the hypophosphorous 
acid of M. Dulong. Although Sir Humphry has satisfied himself of 
the existence of this acid, he is not disposed to regard the methods 
of analysis adopted by its discoverer as satisfactory. When hypo-; 
phosphite of baryta is decomposed by heat, it is converted into phos- 
phate of' bar3rta and hydrophosphoric gas ; and knowing the quan- 
tity of add in the former, and of phosphorus in the latter, it is easy 
in this way to learn the composition of the hydrophosphorous acid. 
The results of Sir Humphry's experiments, however, lead to the con- 
clusions adopted by Dulong ; namely, that the quantity of oxygen in 
the hydrophosphorous acid is half that which is contained in the 
phosphorous acid. M. Dulong has suggested that the acid described 
by the author as a mixture of phosphorous and phosphoric acids, is 
a peculiar chemical compound, and proposes to call it phosphatic 
acid ; but as it has no crystalline form, nor any marked characters ; 
as it is not of uniform composition ; and as phosphorous and phos- 
phoric acids mixed, produce a substance of the same kind, — Sir Hum- 
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phry does not admit of this conclusion. The author has adopted 
throughout the calculations in this paper the supposition that the 
hydrogen in water is as 2 to 15 to the oxygen ; and consequently » 
he says, has taken the number 15 to represent the latter element. 
If the hypophosphorous acid be regarded as a simple compoimd of 
oxygen and phosphorus, it will consist of 45 phosphorus + 15 oxy-^ 
gen ; phosphorous acid of 45 phosphorus -f 30 oxygen ; phosphoric 
acid of 45 phosphorus + 60 oxygen. 

Sir Humphry concludes this paper with some incidental observa^ 
tions relating to the compoimds of phosphorus. 

New Experimental Researches on some of the leading Doctrines of Ca-* 
loric ; particularly on the Relation between the Elasticity, Tempera- 
ture, and latent Heat of different Vapours ; and on Thermometrie 
Admeasurement and Capacity, By Andrew Ure, M.D. Communi- 
cated by W. H. Wollaston, M,D. F.R,S. Read April 30, 1818. 
[Phil Trans, 1818, jo. 338.] 

This paper is divided into three sections. In the first the author, 
after taking an historical view of the different experiments under*' 
taken by Robinson, Watt, Dalton, Biot, and some others, relating 
to the elastic force of vapours arising from different bodies at dif- 
ferent temperatures, and after pointing out the sources of error and 
imperfection to which they are liable, proceeds to describe the ap^ 
paratus which he employed, which is ftirther illustrated by an an- 
nexed drawing. The space which contains the vapour for experiment 
is about half an inch of a barometer tube, against which the oblong 
bulb of a delicate thermometer rests so as to indicate the true tem- 
perature. The contrivance is such, that though the liquid and in* 
cumbent vapour are restricted to the summit of the tube, its pro^^ 
gressive range of elasticity may be measured from 0° to 200^ above 
the boiling point of water, or from an elasticity of 0*07 inch to that 
capable of sustaining 36 feet of mercury^ without heating the mer- 
curidl column itself. In this section of the paper are several tables 
of results, showing the elastic force of the vapom: of water in inches 
of mercury, at temperatures between 24^ and 312^ ; and also that of 
alcohol, ether, oil of turpentine, and naphtha. The second section of 
Dr. lire's paper relates ta thermometrie admeasurement, and to the 
doctrine of capacity. He does not conmder the thermometer liable 
to the uncertainties which are supposed to belong to it by Mr. Dal- 
ton, but that it is an equable measure of heat^ in consequence of its 
possessing an increasing rate of expansion, and which is compensated 
for by a quantity of the quicksilver getting out of the bulb into the 
tube, and consequently out of the action of the heat, the bulb being 
the only part heated in all ordinary cases^ 

In the third section, relating to the latent heat of different vapours. 
Dr. Ure details experiments made to ascertain the caloric existing in 
different vapours, and the temperatures at which they respectively 
acquire the same elastic force. 

VOL. II. H 
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The apparatus employed consisted of a small glass retort only, the 
globular receiver being surrounded by a certain quantity of water of 
known temperature. Two hundred grains of the liquid, whose vapour 
was to be examined, were rapidly distilled from this retort into the 
g^obe, and the rise of temperature in the surrounding water became 
tiie measure of the latent heat. A table follows, exhibiting the experi- 
mental results on the latent heat of several vapours : whence it ap- 
pears that 967° is the latent heat of steam, 442° that of al€oh(d ; of 
e^er, 302-3°; of oil of turpentine and of petroleum, 177'8° ;' of nitric 
acid, 531*9°; of liquid ammonia, 837*2°; and of vinegar, 875°. 

The paper concludes with a proposal for employing the vapour of 
alcohol in certain cases, for the purpose of propelling machinery. 

Observations on the Heights of Mountains in the North of England. 
By Thomas GreatoreX, Esq, F.L.S. In a Letter to Thomas Young, 
M,D. For. 8ec.R,S, Read May 7, 1818. [PAi7. Trans. 1818, 
p. 395.] 

. Wishing to measure Skiddaw geometrically, the author employed 
a staff about 28 feet long. Its graduation commenced at 0°, placed 
about 3 feet above its lower end, from which to the top was ex- 
actly 25 feet. A stationary barometer was next placed 10 yards 
above the lake, and its variation and that of a thermometer were 
noted every half hour. Another barometer and thermometer were 
then set upon the summit of the mountain, and their respective heights 
accurately observed. A telescope, with cross wires, was then care- 
fully levelled, and the wires made to intersect the highest point of 
the mountain. It was then pointed in the direction of the most con- 
venient descent, and the staff carried down the lull till its top exactly 
coincided with the cross wires, the level of the telescope being care- 
fully preserved. The perpendicularity of the staff was* ascertained 
by plumb lines ; and as it was seldom more than 40 feet from the 
telescope, no allowance was necessary for the earth's curvature. The 
most exact mode of managing the pole, says the author, was to stop 
my assistant when I observed its top to be about an inch above the 
cross wires, and then it was pressed gradually into the earth till an 
exact coincidence was obtained. The telescope was then carried down 
to the pole, levelled and placed in exact correspondence with zero. 
The pole was again carried to a new station, and this mode continued 
for fiifty yards of descent. The barometer was then again set up and 
examined, and the process continued to the foot of the mountain. 
The height of Skiddaw, by leveUing, was 1012 yards 3^ inches. 

Annexed to this paper are the results of several barometrical ob- 
servations made on the summit of Skiddaw, and continued at different 
distances of fifty yards each down to the foot of the mountain. 




99 



On the Different Methods of Constructing a Catalogue Oj 
Bjf J. Pond, JBsq. F.R.S, Astronomer Royal. Read ~ 
[Phil. Trans. \SlS,p. 405.] 

The method hitherto adopted in the Royid Observatory for con* 
structing a catalogue of stars, either in declination or right ascension, 
has been to take some one star as a point of departure, and thus ta 
determine the position of the rest by direct comparison, llie decli- 
nations were determined by direct comparison with y Draconis, and 
a Aquilse was chosen as the common term of comparison in right 
ascension. In observations with the transit instrmnent, this mode of 
proceeding is highly objectionable ; for every result is subject to a 
double error, — that committed in the observation of a Aquilee, and that 
in the observation of the star itself. Besides which, if the observation 
of a Aquilse be omitted, then the other observations beccHue useless^ 
Hence« although extreme accuracy was ultimately t^us obtained by 
the late Astronomer Royal, the method was tedious and objection- 
able. 

The method which Mr. Pond proposes to substitute, and which he 
describes in this paper, has the advantage of affording, in a single 
year, a catalogue equally accurate with one formerly obtained in three^ 
and equally applicable to the mural circle and transit instrument. Na 
particular star is in either case assumed as a point of departure in 
preference to the rest. On the contrary, every star is in its turn as- 
sumed as a point of reference to the others^ It is thus endeavoured, 
m the first instance, to establish their relative distances from eactk 
ether, or fromt^e equator or meridian, leaving the chmce and deter^ 
mination of some common point of departure as a subject for future 
consideration. The principles of proceeding appMcabie to both in- 
struments are then detailed at length, and the striking coincidence 
of the author's catalogue, and that of the late Dr, Maskelyne, ad- 
verted to. 

In respect to the accuracy of the results afforded by the new transit 
instrument, Mr. Pond thinks that 120 observations enable him ta 
define the place of a fixed star to one tenth of a second of a degree. 

A Description of the Teeth of the Dfelphinus Gangeticus. By Sir 
Everard Home, Bart. V.P.R.S. Read June 4, 1818. [PAi7. Trans. 
1818,;?. 417.] 

In the 7th volume of the Asiatic Researches, published in 1781, 
Dr. Roxburgh describes the Delphinus Gangeticus^ but gives a very 
imperfect account of its teeth ; nor is any detailed account of them 
given in any other work. As the jaws and teeth of this species of 
Delphinus form its most remarkable character. Sir Everard thinks the 
subject of sufficient interest to the comparative anatomist and geolo- 
gist, to be laid befcNre this Society. 

These teeth, as in the whole tribe, generally have the rudiments in 
the gums, from which the teeth grow in both directions ; upwards 
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through the gum in the form of the point of a flattened cone, which is 
coated with enamel* and downwards towards the jaw, increasing in 
breadth, but not in thickness, till it is imbedded in the substance of 
the jaw itself. The lower portion has no enamel ; the number of 
teeth is, as described by Dr. Roxburgh, 120. 

Description of an Acid Principle prepared from the Lithic or Uric 
Acid, By William Prout, M,D. Communicated hy W. H. Wol- 
laston, M,D. F,R,S. Read June 11, 1818. [PAt7. Trans, 1818, 
p. 420.] 

• The object of this paper is to show that the purple substance ob- 
tained by heating a mixture of the lithic and nitric acids, is a com- 
pound of ammonia with a peculiar acid principle, which the author 
proposes to call Purpuric Acid, a term suggested by its peculiar ten- 
dency to form red or purple compounds. 

The purpuric acid is obtained by digesting pure lithic acid in di- 
lute nitric acid, neutralizing the excess of the latter by ammonia, and 
evaporating till granular crystals, consisting of purpurate of ammonia, 
separate. The ammonia is removed by sulphuric or muriatic acid, 
and the purpuric acid thus obtained in a free state. 

The author next points out the characters of this acid. It is very 
sparingly soluble in water, and insoluble in alcohol and ether. In 
tiie mineral acids, and in the alkalies, it readily dissolves. It is in- 
soluble in dilute sulphuric, muriatic, phosphoric, oxalic, citric, and 
tartaric acids. When heated it neither melts nor sublimes, but be- 
comes purple, from the production of ammonia, and then bums gra- 
dually without any particular odour. It unites with the metallic 
oxides ; and when aided by heat, expels carbonic acid from the alka- 
line carbonates. It does not unite with any other acid. Upon these 
characters the author thinks that its properties, as an acid, are suffi- 
ciently established. 

Dr. Prout then proceeds to describe its compounds with different 
bases, which, with few exceptions, are of a purple or reddish colour : 
he thinks that some of them might be used as pigments, or employed 
in the art of dyeing. 

Astronomical Observations and Experiments, selected for the purpose 
of ascertaining the relative Distances of Clusters of Stars, and of 
investigating how far the Power of our Telescopes may be expected 
to reach into Space, when directed to ambiguous Celestial Objects, 
By Sir William Herschel, Knt, Guelp, LL,D, F,R,S, Read June 
11, 1818. [Phil. Trans, 1818, jo. 429.] 

Having shown in a former paper that by an equalization of the 
light of stars of different brightness, their relative distances from the 
observer in the direction of the line in which they are seen may be 
ascertained, and having deduced from this equalization a method of 
turning the space penetrating power of a telescope into a gradually 
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increasing series of gauging powers, by which the profundity in space 
of every object consisting of stars can be ascertained, as far as the 
light of the instrument will reach. Sir William Herschel proceeds to 
make use of some of his numerous observations made upon those oc- 
casions, to show how the distances of globular and other clusters of 
stars may be obtained, and has represented their situations in space 
by a figure, in which their distances are made proportional to the 
diameter of a globular space, sufficiently large to contain all the stars 
that are visible to the eye of an observer in the clearest nights. 

The author then detculs a series of observations of clusters of stars, 
from which the order of their profundity in space is determined, and 
describes the manner in which he represents the profundity of celes- 
tial objects in space by diagrams ; and in the concluding section of 
his paper, considers the extent of the power of telescopes to reach 
into space when they are directed to ambiguous celestial objects. 

On the Structure of the Poisonous Fangs of Serpents. By Thomas 
Smith, Esq. F.R.S. Read June 4, 1818. IPhil. Trans. 1818. 
;?. 471.] 

The object of this paper is to explain the existence of a slit in the 
fangs of serpents, extending from the foramen at the base to the aper- 
ture near the point, and to show that this slit is caused by the manner 
in which the tube through which the poison flows is formed. After 
describing the growth of the teeth of poisonous serpents, the author 
observes, that in those which are not venomous, there are no traces 
of any furrow or depression. 

A drawing, illustrating the author's description, is annexed to this 
pi^er. 

On the Parallax of a Aquila. By John Pond, F.R.S. Astronomer 
Royal. Read April 16, 1818. [Phil. Trans. 1818, p. 477.] 

The telescope erected for this investigation resembles in its con- 
struction that which was formerly used for the observations of 
a Cygni. It has an achromatic object-glass of 10 feet focal length, 
and 4 inches diameter. 

The Astronomer Royal had flrst selected /3 Canis Minoris as a 
proper star to be compared with a Aquilse ; but finding, upon trial, 
that it could rarely be seen in the day-time, he was induced to sub- 
stitute X Pegasi. Not being quite satisfied of the stability of the in- 
strument, the author has only computed those observations in which 
each star was observed in the same day, and in the short interval of 
three hours ; so that it was not likely any sensible change in the te- 
lescope should have taken place. The result of fifty-four observations 
between the 25th of July and the 29th of December 1817, afibrded 
•no appearance of parallax ; indeed the author considering it as a 
liopeless task to establish its existence by observations on a star so 
hx from the zenith, was about to abandon the subject, when his at- 
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tention was again called to it by Dr. Brinkley's late communication. 
By reference to an annexed table, it appears that the greatest error 
in a series of ten observations, made witiii the transit, could not have 
been more than 0'"03, and consequently it is not probable that the 
error in fifty observations should have exceeded half that quantity. 
Taking, however, every circumstance into consideration, it is possible 
that the whole parallax of a Aquilse may have amounted to half a 
second, which is about a tenth part of that assigned to this star by 
Dr. Brinkley.. The author, however, proposes to continue the inves- 
tigation ; and when his observations shall have been sufficiently mul- 
tiplied, promises to communicate the result to the Society, 

On the Parallax of the Fixed Stars in Right Ascension, By John 
Pond, F.R,S. Astronomer Royal Read May 28, 1818. [PhiL 
TVaiw. 1818, p. 481.] 

This ps^r is intended as an appendix to a former one on the same 
subject. The author extends his investigation to a few more of the 
principal fixed stars. He divides the results of any one star into two 
parts ; first, alternately or accidentally, and also according to the law 
of parallax ; and as no greater difference is observable in the latter 
than in the former case» it is demonstrable that parallax has had no 
sensible effect on the observation. He next inquires what may be 
the magnitude of the parallax that might be concealed by the acci- 
dental error of observation. Without entering into a rigorous com- 
putation on the Idws of probability, he conceives that it may be in- 
ferred by inspection, that it is almost impossible that the longer axis 
of the eUipse^ described by the brightest fixed stpr, can exceed 0"'6, 
and it is very improbable tiiat it should amount to half as much ; and 
as this quantity can never derange the mean place of a star 0''* 1 in 
declination, it is evident that all attempts to determine the parallax 
by a meridian instrument of any description must be utterly hope- 
less,. 

An Abstract of the Results deduced from the Measurement of an Arc 
on the Meridian, extending from Latitude 8° 9' 38"'4, to Latitude 
18° 3' 23'^-6 N., being an Amplitude of 9"" 53' 45"*2. By Lieut. 
Colonel William Lambton, F,R,S, ZSrd Regiment of Foot, Read 
May 21, 1818. [Phil, Trans, 1818, p, 486.] 

The author, at the commencement of this paper, refers to the 12th 
volume of the Asiatic Researches, in which there are detailed ac- 
counts of two complete sections of an arc on the meridian, measured 
by him in prosecuting the Trigonometrical Survey of the Peninsula 
of lndia» The first is comprehended between the parallels of Punnae, 
a station near Cape Comorin, in latitude 8° 9' 38"*39, and Patchi- 
polliam in Coimbetoor, in latitude 10° 59' 48"'93. The second is 
comprehended between the parallels of Patchipolliam and Namtha- 
bad, a station near Grooty in the ceded districts, in latitude 15° 6' 0"'21 . 
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Since those measurements, the author has obtained another section, 
extending from Namthabad to Daumergidda, in the Nizam's do^ 
minions, which being in latitude 18° 3' 23 "'6, gives a total arc of 
9° 53' 45"- 14 in amplitude. 

From the first of these sections. Colonel Lambton finds the length 
of the degree due to latitude 9° 34' 44" (the middle point of that 
arc), equal to 60472*83 fathoms. The second section, whose middle 
point is in latitude 13° 2' 55", gives the mean degree equal to 
60487*56 fathoms; and the last section gives the degree equal to 
60512*78 fathoms due to the latitude of 16° 34' 42", the middle 
point of that section. 

The author proceeds to compare each of these degrees, first with 
the French measure, then with the English, and lastly, with the 
Swedish measure, and thence obtains a general mean for the com- 
pression at the poles. The first mean of these three degrees, used 
with the French degree, gives the compression ■3-o-i--TT ; the second 
mean of the same three degrees, used with the English degree, gives 
YT^-^rr ; and the third mean of these three degrees, used with the 
Swedish degree, gives -rrf tit ; so that the mean of these three means 
will give the compression -rri-TT* o' t^ nearly of the polar axis. 

The number of base lines in this extensive arc are five, all mea- 
sured with the chain extended in coffers, with elevating screws, &c. 

The author, after giving a variety of data, proceeds to investigate 
the formulae which he has employed in his calculations, and concludes 
with a table of the lengths of different degrees for every third degree 
from the equator to the pole. 

The Croonian Lecture, On the Conversion of Pus into Granulations 
or New Flesh. By Sir Everard Home, Bart, V,P,R.S. Read No- 
vember 5, 1818. [Phil. Trans. 1819, p. 1.] 

The changes which pus undergoes in the formation of new fiesh 
are so analogous to those which take place in the blood, and which 
were discussed in the author's Croonian lecture of last year, that he 
is induced to consider the two fluids as possessed of the same pro- 
perties, the coloTir of the globides being the principal characteristic 
distinction between them. 

That pus is a transparent fluid, in which globules are subsequently 
formed, was proved by the author in 1788; and in July 1817 Mr« 
Bauer observed the same property in the serum of the blood : he saw 
globules forming in that fluid while he was examining it in the field 
of the microscope. Human blood, sheep's blood, and calves' blood, 
presented to Sir Everard similar results ; the serum of which, when 
warm and fresh, was observed, in a space covering -rsV-mnrth part of 
an inch, to produce from six to twelve globules in a few minutes^ 
two only being observed in t^e first instance. 

The author, after detailing further experiments on the formation of 
globules in the serum of the blood, proceeds to examine the changes 
which happen in pus upon the surface of a sore, having previously 
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described the appearance of the surface immediately under the newly 
secreted pus. It was made up of eminences and hollows ; the former 
consisting of clusters of tortuous blood-vessels, the latter filled with 
pus. After a few minutes' exposure, the following changes were ob- 
served : a transparent pellicle covered the surface, under which glo- 
bules of air made their appearance in different places ; then horizontal 
ansustomozing canals, filled with red blood, were seen to form ; and 
red spots, which were the termination of perpendicidar canals, were 
observed under the pellicle. Drawings illustrating these appearances 
accompany the paper. 

After detailing further proofs and illustrations of the above phe- 
nomena, presented by the surfaces of sores covered with pus. Sir 
Everard observes, that the carbonic acid originally contained in the 
tubes is very readily displaced by the blood, in consequence of its 
disposition to absorb that particular gas which forms so large a pro- 
portion of its component parts. He thinks that the extrication of 
carbonic acid is the original cause of the tubularity of pus ; and that 
the tubes are then filled with red blood, and thus connected with the 
circulation. The succeeding changes are illustrated by Mr. Bauer*s 
drawing, which the author laid before the Society last year. 

On the Laws which regulate the Absorption of Polarized Light by 
Doubly Refracting Crystals. By David Brewster, LL,D. F,R.S. 
Lond, and Edinb. In a Letter addressed to the Right Hon, Sir Jo- 
seph Banks, Bart. G.C.B. P.R.S. Read November 12, 1818. 
IPhiL Trans. 1819, p. 11.] 

In examining the polarizing structure of acetate of copper, the 
author's attention was drawn to certain changes of colour exhibited 
by its crystal, when exposed in different positions to polarized light ; 
and as these were independent of the thickness of the plate, and of 
any analysis of the transmitted pencil, he was induced to regard 
them as a new affection of light, suscribable to the absorption of the 
homogeneous tints forming the compound colour of the crystal. Dr. 
Brewster, therefore, collected a variety of coloured crystals, with a 
view to examine the phenomena which they presented, when cut at 
different angles with the axis, and when exposed in different po- 
sitions to polarized light. The details of this examination are next 
given ; and as the property of transparent bodies, by which they 
detain and assimilate to their own substance a portion of the rays 
which penetrate them while the rest are freely transmitted, is re- 
lated to the axes of double refraction, the author first describes the 
phenomena presented by crystals of one axis, and then explains the 
modifications which they undergo when the number of axes is in- 
creased. 

It appears from these investigations that the coloiuing particles of 
crystals, instead of being indiscriminately dispersed throughout their 
mass, have an arrangement related to the ordinary and extraordinary 
forc^ >?rhich they exert upon light. In some cases, the extraordinary 
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medium appeared to be tinged with the same kind and number of 
colouring particles as the ordinary medium ; but in other cases, in 
the same mineral, the extraordinary medium was either tinged with 
a different number of particles of the same colour, or with a colour- 
ing matter entirely different from that of the ordinary medium. In 
some specimens o£ topaz the colouring matter of the one mediimi 
was more easily discharged by heat than that of the other, one of 
the pencils being yellow and the other pink : hence it is a mistake 
to suppose that in converting yellow topazes into pink by heat, the 
former colour is changed into the latter ; the fact being, that the 
yellow is discharged by heat, thus leaving the pink unimpaired., 
Hence it may be ascertained beforehand whether a topaz will receive 
a pink colour by heat ; for if that colour exist in one of its images, 
seen by exposing it to a polarized ray, we may predict the success 
of the experiment. 

In two i^ecimens of emerald it was found that the colouring mat- 
ter which tinged the ordinary medium in the one, tinged the extra- 
ordinary medium in the other, and vice versd. 

Observations sur la Decomposition de VAmidon ct la Temperature At- 
mosphSrique par V Action de VAir et de VEau, Par Theodore de 
Sanssure, Professeur de Mineralogie dans VAcad^mie de Geneve, 
Correspondant de VInstitut Roval de France, 8fC. Communicated by 
Alexander Marcet, M,D. F.R.8. Read December 17, 1818. 
[Phil. Trans, 1819, p. 29.] 

After some general observations on the changes which starch un- 
dergoes dining the process of germination, and also when acted on 
by dilute sulphuric acid, in the manner contrived by M. Kirchoff^ 
the author proceeds to show that starch alone, boiled in water and 
left to itself, forms, at the end of a certain time, a considerable por- 
tion of sugar, which is crystallizable, and much resembling that of 
M. Kirchoff. This change takes place at a temperature between 
68° and 77° of Fahrenheit, with or without access of air. There is 
also produced, at the same time, a gum possessed of properties ana- 
logous to that procured by roasting starch, and a peculiar substance 
which M. de Saussure caUs Amidine, There is also formed a body, 
insoluble in water and in most acids, but which agrees with starch 
in forming a blue compound with iodine. 

When the air has free access in these experiments, water is abun- 
dantly formed, carbonic acid is evolved, and a portion of charcoal is 
deposited. When th^ solid contents of this solution are examined, 
they are found greatly inferior in weight to that of the original starch. 
The loss is referred principally to the formation of water, and only in 
small part to the carbon carried off in the form of carbonic acid. 

When air is excluded, no water is produced. A little carbonic 
acid and nearly pure hydrogen are evolved, and no carbonaceous 
deposit ensues. Whether the presence or absence of air influences 
the production of sugar, the author has not been able to determine. 
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The particular characters of the gum amidine, and other products 
of the fermentation of starch, are described at length in notes an^ 
nexed to this paper ; in one of which the author remarks, that the 
fixation of the elements of water, in the treatment of animal and 
Tcgetable substances by the common principles of the laboratory, 
occurs more frequently than is generally believed ; and shows, by a 
comparative analysis of hog's laird in its recent state and after si^* 
nification, that the new properties which oils and fieits acquire by 
saponification, is chiefly referable to the fixation of the elements of 
water. 

On Corpora Lutea. By Sir Everard Home, Bart, V.P,R.S, Read 
January 14, 1819. IPkil. Trans. 1819, p. 59.] 

In this paper the author describes the origin, growth, use, and de-> 
cay of the Corpora lutea. The ovarium, before puberty, is a loose, 
open texture, in which are a number of globular cells. After pu* 
berty, the Corpus luteum forms in the substance of the ovarium. In 
the cow it appears, when magnified, as a mass of convolutions, some- 
what like the brain. Sir Everard then proceeds to describe the draw* 
ings which accompany this paper, and of which the object is to show 
that the Corpora lutea are the structures in which the ova are formed; 
that they exist previous to, and perfectly independent of, sexual in- 
tercourse ; and that, when they have fulfilled their ofiice of forming 
ova, they are destroyed by absorption, whether the ova are impreg- 
nated or not. 

On examining the appearance of the Corpora lutea before and after 
impregnation, it appears probable that impregnation is necessary for 
the expulsion of the ovum ; but when impregnation does not take 
place, the ovum appears to remain in the cavity of the Corpus luteum. 
Hence it may be concluded, that impregnation takes place in the 
ovarium itself. 

* 

Remarks on the Probabilities of Error in Physical Observations, and 
on the Density of the Earth, considered, especially with regard to 
the Reduction of Experiments on the Pendulum. In a Letter to 
Capt. Henry Kater, F.R.S. By Thomas Young, M.D. For. Sec. 
R.S. Read January 21, 1819. [Phil. Trans. 1819, p. 70.] 

In the first section of this letter. Dr. Young proceeds to examine 
in what manner the apparent constancy of many general results, sub- 
ject to numerous causes of diversity, may be best explained ; and 
shows that the combination of many independent causes of error, 
each liable to incessant fluctuation, has a natural tendency, depen- 
dent on their multiplicity and independence, to diminish the aggregate 
variation of their joint effect ; a position illustrated by the simple case 
of supposing an equal large number of black and white balls to be 
thrown into a box, and 100 of them to be drawn out at once or in 
succession ; when it is demonstrated that there is 1 chance in 12| ; 
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that exactly 50 of each kind vriW be drawn, and an even chance that 
there will not be more than 53 of either ; and that it is barely pot- 
able that 100 black, or 100 white, should be drawn in succession. 

From calculations contained in this paper, Dr. Young infers that 
the original conditions of the probability of different errors do not 
considerably modify the conclusions respecting the accuracy of the 
mean result, because their effect is comprehended in the magnitude 
of the mean error from which these conclusions are deduced. Hie 
author also shows that the error of the mean, on account of this limi- 
tation is never likely to be greater than six sevenths of the mean of 
all the errors divided by the square root of the number of obser- 
vations. 

The author then proceeds to the application of the doctrine of 
chances to matters of literature and history. He shows that with 
respect to the relation of two languages, nothing can be inferred 
from the coinddence of the sense of any single wonl ; that the odds 
would be 3 to 1 against the agreement of two words ; but if three 
were identical, it would then be more than 10 to 1 that they were 
derived from the same parent language. Six words give 1700 
chances to 1, and eight near 100,000 ; so that, in these last cases, 
the evidence would approach certainty. 

In regard to history. Dr. Young remarks, that the mention of a 
single number found indisputably correct may afford strong evidence 
of file veracity of a historian.. 

There is a manuscript of Diodorus Siculus, in which, describing 
the Egyptian funerals, he gives forty-two for the number of persons 
who sat in judgement on the merits of the deceased ; and in a mul- 
titude of ancient rolls of papyrus, lately found in Egypt, forty-tw« 
assistants of Osiris are delineated on a similar occasion. Hence it 
is 100 to 1 that this manuscript is more accurate than others which 
have been collated ; that Diodorus Siculus was a futhful historian ; 
that the inscriptions related to some kind of judgement ; and tiiat 
the hieroglyphics have been truly interpreted. 

The second section of Dr. Young's letter relates to the mean den- 
sity of the earth. 

Before we admit that the excess of density of the central parts of 
the earth, compared with its superficies, renders it probable tiiat the 
whole was once fluid, we should inquire into the exclusive effect of 
pressure in augmenting the mean density. From this inquiry. Dr. 
Young makes it evident, that the general law, of a compression pro- 
portionate to the pressure, is amply suflicient to explain the greater 
density of the interior of the earth ; and that this law, which is true 
for small pressures in all substances, and with regard to elastic fluids, 
in all circumstances, requires some little modification for solids and 
liquids, the resistance in them increasing somewhat fiuter than the 
density ; for no mineral substance is light and incompressible enough 
to afford a sphere as large as the earth, and of the same specific 
gravity, without some such deviation from the general law. A sphere 
either of water or of air would be much denser : indeed the moon,: 
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if perforated and containing deep cavities, would soon have absorbed 
her atmosphere, supposing she ever had one. 

The author's letter concludes with some remarks on Euler's for- 
mula for the rolling pendulum, from which the perfect accuracy of 
Laplace's theorems for the length of the convertible pendulum roll- 
ing on equal cylinders may be inferred, without any limitation of 
their magnitude, or of the form of the pendulum. It also affords the 
proper correction for the arc of vibration. 

On the Anomaly in the Variation of the Magnetic Needle as observed 
on Ship-board. By William Scoresby, jun. Esq, Communicated 
by the Right Hon, Sir Joseph Banks, Bart, G.C.B. P,R,S. Read 
February 4, 1819. IPhU. Trans. 1819, p, 96.] 

The anomalies in magnetic observations on ship-board were usually 
attributed to imperfections of the azimuth compass, till Capt. Flinders 
suggested the influence of the iron used in tiie construction of the 
ship as their probable source, — ^a suggestion since confirmed and illus- 
trated by Mr. Bain. 

In this paper, Mr. Scoresby has given a table of the selected re- 
sults of his observations relating to this subject, conducted on the 
coast of Spitzbergen, in the years 1815 and 1817. To these he has 
added some general inferences, deduced at the time of observation, 
and observes, that the anomaly of attraction is probably the greatest 
in men-of-war, and ships containing large quantities of iron, though 
it also exists to a considerable extent in merchantmen where iron 
forms no part of the cargo, especially in high latitudes where the 
dip of the needle is great. 

On the Genus Ocythoe; being an Extract of a Letter from Thomas 
Say, Esq. of Philadelphia, fo William Elford Leach, M.D, F.R.S, 
Read February 4, 1819. IPhil, Trans, 1819, p. 107.] 

After describing a genus of Ocythoe, which the author regards as 
new, he observes that the Ocythoe offers a deviation from tJie ordi- 
nary laws which apply to the testaceous Mollusca, inasmuch as it 
resides only in the last volution of the shell ; and as the shell does 
not fit the body, it appears probable that it was not made for it, 
more especially as there is no attachment between the shell and any 
part of the body. The sheUs that approach nearest to Argonauta are 
of that order : this supposition, however, is not corroborated by the 
habits of the animal ; for all hitherto discovered of that order swim 
to the surface ; and having no other organs of locomotion than fins, 
cannot glide upon the bottom. We must, therefore, suppose this to 
have been the habit of the animal ; and yet it is hardly admissible 
that in that case it should have eluded the observation of voyagers, 
when the shell has often been found occupied by the parasite. 
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On Irregularities observed in the Direction of the Compass Needles of 
H. M, S. Isabella and Alexander, in their late Voyage of Discovery, 
and caused by the Attraction of the Iron contained in the Ships. By 
Captain Edward Sabine, of the Royal Regiment of Artillery, F,R.S, 
SfC. Read February 18. 1819. [Phil, Trans. 1819, p. 112.] 

In this paper Captain Sabine shows in what respect the effects of 
local attraction in the above-mentioned ships were conformable to 
observations made in previous voyages ; and how far the errors found 
to take place on diiferent courses, and under different dips of the 
magnetic needle, corresponded with those rules for calculating cor- 
rections recommended by Captain Flinders, who found that in every 
ship a compass would differ very materially from itself on being re- 
moved irom one place to another, and this was found to be the case 
in the Isabella and Alexander. 

As the ships ascended Davis's Straits, the binnacle compasses, in 
consequence of their construction, became nearly useless ; accord- 
ingly, a standard compass was placed in the Isabella exactly amid- 
ship between the main and mizen mast, on a stout cross-beam, about 
nine feet above the deck ; and in the Alexander amidship, on a box 
of sand five or six feet above deck. Captain Sabine next describes 
the methods by which the points of no error in these compasses were 
determined, and which were not in either ship coincident with the 
magnetic meridian. 

Captain Flinders has shown that the maximum of error in the 
same compass, and confined to the same spot, is different in different 
parts of the world; and by multiplying the observations, and com- 
paring the series, he was led to trace a connection between the 
amount of the errors and the dip of the needle, observing that the 
influence of local attraction on the compass needle increased with 
the dip. This increase, however, says the author, was a relative 
one, being in comparison to the directive power of magnetism, the 
diminution of which is sufficient to account for the effects observed ; 
as will be evident upon reflecting, that though the magnetic force is 
greatest at the pole, its directive power must there have ceased : 
hence the inadequacy of the rule proposed by Captain Flinders, 
whereby the amount of error under any known dip being ascer- 
tained, the amount of error for any other dip may be calcukted, by 
using as a multiplier the decimal expression of the proportion which 
the error in the one ascertained instance may have borne to the dip. 
In the observations made in the Isabella at Shetland, where the dip 
is 74° 21^', the maximum of error was 5° 34' easterly of the true 
vaiiation, with the ship's head at E.S.E., and 5° 40' westerly at 
W.N.W., making an extreme difference of 11° 20^. By Captain 
Flinders's rule, the common multiplier for this compass would have, 
been about one twelfth, making the extreme difference 15°, whereaii 
it was really more than 10°. By a similar reference to the obser- 
vations made by the Alexander in Baffin's Bay, another proof is af- 
forded of the inadequacy of Captain Flinders's rule. 
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Some Observations on the Formation of Mists inparticuUir Situations. 
By Sir H. Davy, Bart. FJt.S. V.P.RJ. Read February 25, 1819. 
[PM. Trans. 1819, p. 123.] 

The author shows, in this paper, that after sunset the fiall of tem- 
perature that ensues upon the earth's surface is considerably greater 
on land than in water, and refers to the well-known peculicuity in 
the expansibility of water, at temperatures below 40^, for the cause 
of its superior temperature and that of the air above it. When, 
therefore, the cold and comparatively dry air of the land mixes with 
the warmer and damper air that rests upon the water, the diminution 
of the temperature of the latter, occasioned by this mixture, tends to 
separate a portion of its moisture, and consequently to prodnce mist. 

Observations on the Dip and Variation of the Magnetic Needle, and 
on the Intensity of the Magnetic Force; made durinp the late 
Voyage in search of a North-west Passage. By Captain Edward 
Sabine, of the Royal Regiment of Artillery, F.R.8. and F.L.S. 
Read February 25, 1819. IPhil. Trans. 1819,;?. 132.] 

The dipping-needle used in these observations was similar to that 
described by Mr. Cavendish in the 66th volume of the Philosophical 
Transactions, and was made by the same artist. It was so adjusted 
that no alteration took place in the indication of the dip on reversing 
tiie poles, and was placed in the direction of the magnetic meridian 
by a compass stationed at a sufficient distance, and suffered to remain 
during the observations, for the purpose of occasional verification^ 

In determining the intensity of the magnetic force, the needle was 
drawn to a horizontal position by a magnet, and, being released at 
an observed moment of time, was suffered to oscillate until the arcs 
became too small to be readily distinguished : the first arc was thus 
equal to the dip, and at every tenth vibration both the arc and time 
were noted. The results of these observations are given in a series 
of tables. 

The azimuth compasses used in the observations to determine the 
variation of the needle in Davis's Strait and Baffin's Bay, and the results 
of which are detailed in tables annexed to this paper, were constructed 
upon Captain Kater's improved plan. They were generally employed 
on the ice ; for as the influence of the ship's iron increased upon 
their compasses as the directive power of magnetism diminished, 
the observations made on board became of little or no value towards 
a knowledge of the true variation. This remark Captain Sabine 
illustrates by the insertion in his tables of a few azimuths taken in 
the Isabella. They also show how essential it is to navigation, in 
high latitudes, that the nature of the errors which the ship's attrac« 
tion produces on her compasses should be understood. 
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On the Action of Crystallized Surfaces upon Light. By David 
Brewster, LL.D. F.R,S, Lond. andEdinb. In a Letter addressed 
to the Right Hon, Sir Joseph Banks, Bart, G.C.B, P.R.S, SfC. 8(C. 
Read February 25, 1819. [PhiL Trans, 1819,;?. 145.] 

It has been remarked by Mains, that the action which the first 
surface of Iceland spar exercises upon light, is independent of the 
position of its principal section ; tiiat its reflecting power extends 
beyond the limits of the polarizing forces of the crystal : and that 
as light is only polarized by penetrating the surface, the forces 
which produce extraordinary refraction begin to act only at this 
limit. He also remarks, that the angle of incidence at which this 
spar polarizes light by partial reflection is 56° 30' ; and that, what- 
ever be the angle comprehended between the plane of incidence and 
the principal section of the crystal, the ray reflected by the first sur- 
face is always polarized in the same manner. 

Dr. Brewster's experiments detailed in this paper lead him to oppo- 
site conclusions, and indicate an extension of the polarizing forces 
beyond the crystals. He also shows that the force of double refrac- 
tion and polarization emanates from the surface of bodies, though its 
intensity depends upon the inclination of the surface to the axis of 
the crystal ; and that the ordinary or extraordinary image may be 
extinguished at pleasure in any doubly-refracting crystal, which is 
thus converted into a singly-refracting crystal ; that the change in 
the angle of polarization, produced by the interior force, depends on 
the inclination of the reflecting surface to the axis of the crystal, 
and upon the azimuthal angle, which the plane of reflection forms 
with die principal section ; and that the change in the direction of 
the polarization depends upon the angle which the incident ray 
forms with the axis of the crystal. 

On the Specific Chravity and Temperature of Sea-Waters, in different 
Parts of the Ocean, and in particular Seas ; with some Account of 
their Saline Contents. By Alexander Marcet, M.D, F,R.S. SfC. 
Read May 20, 1819. IPhil, Trans, 1819,;?. 161.] 

After some preliminary remarks upon the labours of others in this 
department of inquiry. Dr. Marcet proceeds to the immediate objects 
of his own investigation, which were to ascertain the specific gravity 
of many specimens of sea-water from different parts, and afterwards 
to examine their saline contents. The results relating to the first of 
these objects are prefaced by an account of the mode of taking the 
specific gravities, and of the instrument by which the water was 
raised, and of which two plates are annexed. The author then pro- 
ceeds to the inferences deducible from his experiments, which, for 
the sake of conciseness, are given in the form of tables ; whence it 
appears that the ocean in the Southern hemisphere is rather more 
salt than in the Northern, in the proportion of 1029* 19 to 1027*57. 
llie mean specific gravity of specimens from various parts of the 
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equator, is 1027*77, and therefore a little exceeds that prevalent in 
the Northern hemisphere, while it is decidedly less than that of the 
Southern Ocean. There is no material difference between different 
east and west longitudes at the equator, nor in the same hemisphere. 
In general, the salt seems most abundant in the deepest water, and 
in that furthest from land ; the vicinity of ice also diminishes the 
saltness : if therefore this quality should increase in approaching the 
pole, it maybe considered as militating against the probability of the 
ocean being extensively frozen in those regions. In general, small 
inland seas, communicating with the ocean, are less salt than the 
ocean itself. The waters of the Mediterranean, however, are more 
saline, and in attempting to account for this circumstance, the au< 
thor's attention is directed to the relative densities of water from dif- 
ferent depths of the ocean ; and though in some cases it appeared 
lightest at the surface, such a result was generally referable to the 
vicinity of thawing ice, for, in ordinary circumstances, the density at 
great depths in no instance exceeded the mean density of the waters 
of the ocean. In regard, however, to different seas or arms of the 
ocean, the case is often different, in consequence of local circum- 
stances. At the entrance of the Dardanelles, for instance, the dif- 
ference between the upper and lower strata is as 1020 to 1028. 

Dr. Marcet next details some researches upon the congelation of 
sea- water which takes place at 28°, and when slowly effected, is 
always attended by the total separation of the salt, which forms a 
strong brine that is washed away by the neighbouring water. The 
different specimens of water obtained from the ice in the late Northern 
Expedition, varied very little in specific gravity ; the water was sweet, 
and in many instances its specific gravity did not exceed that of dis- 
tilled water. 

The second section of the author's paper relates to the saline con- 
tents of different seas. In his experimental inquiries connected with 
this subject, his objects were to ascertain the quantity of saline matter 
in a known weight of the water, and to compare it with the specific 
gravity : to precipitate the muriatic acid from a known weight of 
the water by nitrate of silver ; the sulphuric acid by nitrate of ba- 
rytes ; the lune by oxalate of ammonia ; and the magnesia, irom the 
clear liquor remaining after the separation of the lime, by phosphate 
and carbonate of ammonia. The soda is inferred from calculation. 
The details of these experiments are thrown into a tabular form ; 
whence it appears that sea- water, however different in specific gra- 
vity, contains the same ingredients ajl over the world, and that these 
bear nearly the same proportions to each other ; the difference in 
specific gravity is therefore dependent upon the whole quantity of 
saline matter which they contain. The author concludes this com- 
munication by announcing the discovery of traces of potash in sea- 
water by Dr. WoUaston. He detected it by the addition of muriate 
of platina to the water, after evaporation to about one twentieth 
part. 



lis 

An Account of the Fossil Skeleton of the Proteo-Saurus, By Sir 
Everard Home, Bart. V.P.R,S. Read March 4. 1819. [Phil. 
Trans, 1819,;?. 209.] 

After revertiDg to the contents of his former papers on this sub- 
ject. Sir Everard describes in the present communication a specimen 
of the animal nearly in an entire state, and of which most of the 
parts are in such good preservation, as to enable him to correct and 
complete his former accounts, the only parts wanting being the bones 
of the pelvis and the lower part of the sternum. A drawing of the 
natural size accompanies this paper, I n which, says the author, the 
parts are so clear and distinct, as to render any verbal description 
superfluous. 

Reasons for giving the name ProteO'Saurus to the Fossil Skeleton which 
has been described. By Sir Everard Home, Bart. V,P.R,S, Read 
April 1, 1819. IPhil. Trans. 1819,;?. 212.] 

The specimen of the fossil skeleton, described in the author's last 
paper, having proved that the animal had four legs, and that its pro- 
gressive motion through water is similar to that of fishes, he was led 
to look for its place in the scale of gradation between amphibia and 
. fishes. With this view he examined the vertebrae of the Proteus, 
which he found cupped at both extremes, in which respect it resem- 
bles the fossil animal : it is also nearly allied to it in having feet ; 
and were it not that the bones of the chest show that the lungs were 
more capacious, and that in the largest specimens there is not sufii- 
cient space between the occiput and first rib for gills. Sir Everard 
would have ventured to have called it Proteus ; but as it is highly 
probable that this animal breathed by lungs only, and appears to 
have been capable of the two kinds of progressive motion, it may be 
called Proteo-saurus. 

Some Observations on the Peculiarity of the Tides between Fairleigh 
and the North Foreland; with an Explanation of the supposed 
Meeting of the Tides near Dungeness. By James Anderson, Cap- 
tain in the Royal Navy. Communicated by the Right Hon. Sir Jo- 
seph Banks, Bart. G.C.B. P.R.S. Read March 25, 1819. [Phil. 
Trans. 1819, j». 217.] 

After adverting to the circumstances upon which the generally 
adopted opinion is founded, that the tides meet between Dungeness 
Point and Rye Harbour, Captain Anderson describes the peculiarity 
of the Channel at that point, and its very sudden contraction between 
Dungeness and Cape D'Alpr^e, and between the South Foreland 
and Calais Point ; so that the western tide meets with a resistance 
to its course at Dungeness and Cape D'Alprfee ; where, from the 
passage being insufficient to discharge the water brought from the 
westward, it must accumulate until it deepens and widens the Chan- 

VOL. II. I 



114 

i^el, so as to become adiequate to the discharge of the water. The 
peculiarities of the rise and fall of ^he tides at adjacent places, is re- 
ferred by the author principally to the accumulation that takes place 
in these basins. That the tides do not meet at Dungeness in a line 
across the Channel, is further proved by the absence of that violent 
concussion of water which in such a case would ensue; the fact being, 
tiiat the formation of the coast by gradually altering the coiurse of 
the tide between the South Foreland and buoy of the Nore, from 
E.N.E. to W.N.W. within the stream of the Goodwin Sands, oc- 
casions a gentle blending of the waters, so that there is only a strong 
eddy about the Kentish Knock, and a foamy rippling where they 
meet and proceed onwards together. 

On the Ova of the different DHbes of Opossum and Omithorhynchus. 
By iStr Everard Home, Bart. V.P,R,S. Read March 25, 1819. 
IPhil. Trans. 1819, p. 234.] 

With his previously acquired knowledge respecting the formation 
of the ova of quadrupeds in Corpora lutea. Sir Everard proceeds to 
inquire into that of the Opossum tribe, the ova of which are not 
formed in the same manner, but make two distinct gradations be- 
tween the quadruped and Omithorhynchus paradoxus, which last 
approaches so near to the bird, as to complete the link of grada- 
tion between the quadruped and bird in their mode of generation. 
Sir Everard first describes the formation of the ova in the Kan- 
garoo, which, when expelled from the Corpus luteiim, receive a yolk 
in the Fallopian tube, and afterwards the albumen in the uterus. 
The foetus, when expelled from the uterus into the marsupium, at- 
taches itself to the nipple, as described in the 85th and 100th volume 
of the Philosophical Transactions. In the Kola and Wombat, and 
great and small Opossum, instead of Corpora lutea there are yolk 
bags imbedded in tjie substance of the oc^arium ; and there are two 
uteri, with a Fallopian tube to each, the ovum in each uterus being 
separately impregnated in its own cavity. 

The mode of formation of the ova in the Omithorh3mchi, forms the 
intermediate link between the Opossum and bird. The yolk bags 
are imbedded in the ovaria ; and instead of a regular uterus, eadh 
Fallopian tube swells out into a cavity, in which t£e ova are impreg- 
nated. 

The Results of Observations made at the Observatory of Trinity Col- 
lege, Dublin, for determining the Obliquity of the Ecliptic, and the 
Maximum of the Aberration of Light, By the Rev, J. Brinkley, 
D.D. F,R,S, and M,R,I,A. and Andrews Professor of Astronomy 
in the University of Dublin, Read April 1, 1819. [Phil, Trans. 
1819,;?. 241.] 

The obliquity of the ecliptic, as deduced from the early observa- 
tions by the Greenwich quadrant, compared with the present ob- 
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liquity, gives the diminution for an interval of nearly sixty years, 
with almost sufficient accuracy to state with some cpniidence the 
mass of Venus ; but to obtain this point with certainty, the present 
obliquity, deduced from a mean of the observations of different as- 
tronomers, shou]d be used. Upon this subject the author alludes to 
the opinion of astronomers, that observations of the winter solstice 
have given a less obliquity than those of the summer solstice, — an 
opinion sustained by the obsen^ations of Maskelyne, Arago, and Pond# 
but questioned by Bessel and Bradley. Dr. Brinkley refers this dif- 
ference to some unknown modification of refraction ; he has observed 
that at the winter solstice the irregularity of refraction for the sun is 
greater than for the stars at the same zenith-distance. He points 
out the necessity of paying attention to the observations at the winter 
solstice, and g^ves a table, exhibiting the mean obliquity reduced to 
January 1813. 

Dr. Brinkley next alludes to the maximum of the aberration of 
light, which appears from his observations of last year to be 20"* 80. 

On some New Methods of investigating the Sums of several Classes of 
Infinite Series. By Charles Babbage, Esq, A.M. F.R.S. Head 
April 1, 1819. IPhil. Trans. 1819, jj. 249.] 

The object of this paper is to explain two methods of finding the 
sums of a variety of infinite series. One of these the author disco- 
vered several years ago ; but finding that some of the results to which 
it led were erroneous, he then decUned publishing it. In inquiring 
into the causes of these errors, he was led to the second method, 
which employs the process of integration relative to finite differences. 
The cause of the fallacies in the former method was afterwards dis- 
covered, and in this paper a criterion is proposed for judging of the 
truth of the results, and a mode of correcting them where found to 
be erroneous. The sums of a variety of series are found by these 
methods ; and the author concludes by observing, that he has since 
been informed by M. Poisson, that that gentleman had arrived at 
some nearly similar results in investigating a problem in physical as- 
tronomy, and also that some investigations of a similar nature were 
found amongst the papers of Lagrange, but that neither of these ma- 
thematicians had explained the cause of the errors, or given a method 
of correcting them. 

On the Optical and Physical Properties of Tahasheer. By David 
Brewster, LL.D. F.R.S. Lond. and Edin. In a Letter to the Right 
Hon. Sir Joseph Banks, Bart. G.C.B. P.R.S. 8(C. Read May 6, 
1819. [Phil. Trans. 1819,;?. 283.] 

Tabasheer is a substance found in the cavities of the bamboo, ex- 
isting originally in the state of a transparent fluid, but gradually in- 
diu*ating into a solid of different degrees of hardness : it consists of 
70 silica, -|- 30 potash and lime. One variety has a milky trans- 
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parency, transmitting a yellowish, and reflecting a bluish light ; an- 
other is translucent, and a third opake : the two first varieties be- 
come transparent, and evolve air when immersed in water : the third 
evolves air also, but remains opake. If the first varieties be only 
sKghtly wetted they become quite opake. The property of acqui- 
ring transparency by the evolution of air from, and the absorption of 
water by its pores, belongs also to the hydrophanous opal ; but the 
faculty of becoming opake by a small quantity, and transparent by 
a larger, of water, shows a singularity of structure in tabasheer. 
As the tabasheer disengages more air than hydrophane, its pores 
must be more numerous ; and therefore the transmission of light, so 
as to form a perfect image, indicates either a very feeble refractive 
power or some peculiarity in the construction of its pores. To de- 
termine this. Dr. Brewster formed a prism of tabasheer with an 
angle of 34° 15', and upon measuring its refractive power found it 
very low, though various in different specimens, the index of refrac- 
tion varying from 1*11 to 1*18, that of water being 1*33, of flint- 
glass 1*60, of sulphur 2*11, of phosphorus 2*22, and of the dia- 
mond 2*47 . So that tabasheer has a lower refractive power than any 
other solid or liquid, and holds an intermediate place between water 
and the gases. Dr. Brewster then gives a formula for computing the 
absolute refractive power of bodies, and a table of results, from 
which it appears that, in this respect, the refractive power of taba- 
sheer is so low as to be separated by a considerable interval from all 
other bodies. 

The author next proceeds to detail a variety of experiments upon 
the absorbent powers of the difi^erent kinds of tabasheer, in respect 
to several liquids, and the corresponding efi^ects upon its optical pro- 
perties and specific gravity, and concludes with observations on the 
cause of the paradox exhibited by the transparent tabasheer, in be- 
coming opake by absorbing a small quantity of water, and transpa- 
rent when the quantity is increased. 

An Account of a Membrane in the Eye, now first described. By 
Arthur Jacob, M.D,, Member of the Royal College of Surgeons in 
Ireland, Demonstrator of Anatomy and Lecturer on Diseases of the 
Eye in the University of Dublin. Communicated by James Macart- 
ney, M,D. F.R.S. Read July 1, 1819. [Phil. Trans, 1819, 
p, 300.] 

In this paper the author describes a delicate transparent mem- 
brane, covering the external surface of the retina, and united to it 
by cellular substance and vessels. Its appearance varies in the dif- 
ferent classes of animals, and at difllerent ages. In young animals 
it is transparent and tender ; but in the adult, firm, and stained by 
the pigment. In fishes, it has been described by Haller and Cuvier 
as the medullary layer of the retina ; but the author thinks incor- 
rectly, since it presents no character of nervous structure, and the 
retina remains perfect before it. ITie author concludes this com- 
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munication by describiag his mode of examining delicate anatomical 
structures : — He procures a hollow sphere of glass, between two and 
three inches in diameter, of which one fourth is cut off at the opea 
part, and the edges ground so as to fit upon a plate of glass to whidi 
the object is attached and immersed in water ; the sphere is then 
filled with water, and inverted over the object upon the plate. The 
whole being withdrawn from the basin the object may be examined, 
and the portion of the sphere filled with water furnishes a conveni'^ 
ent magnifying power. 

A New Method of Solving Numerical Equations of all Orders, hy con- 
. tinuous Approximation, By W. G. Homer, Esq. Communicated 

by Davies Gilbert, Esq, F,R.S, Read July 1, 1819. [Phil. Trans. 

1819,;?. 308.] 

The process which the author endeavours to establish in this 
essay, being the leading theorem in the calculus of derivations, pre- 
sented under a new aspect, may, he says, be regarded as an universal 
instrument of calculations, extending to the composition as well as 
analysis of functions of every kind, but it promises to be especially 
useful in the numerical solution of equations. 

Mr. Horner then proceeds to the illustration of his method, and 
to explain the investigations to which it is applicable, by details 
which do not admit of explanation. 

An Account of Experiments for Determining the Variation in the 
Length of the Pendulum Vibrating Seconds, at the principal Stations 
of the Trigonometrical Survey of Great Britain. By Captain Henry 
Kater, F,R,S, Read June 24, 1819. [Phil. Trans, 1819, p. 337.] 

In this communication Captain Kater, having noticed the circum- 
stances to which his researches owe their origin, proceeds to detail 
his investigations, and to describe the implements and apparatus 
employed in his various inquiries; the construction of the pendulum 
and its appendages is minutely explained, as also the rate of its ex- 
pansion for each thermometric degree, whence is deduced the cor- 
responding correction to be applied to the number of its vibrations. 
The operations at each station, with their results, are enumerated at 
length, and illustrated by numerous tables. The length of the 
seconds pendulum for the latitude of London is 39*13722 inches in 
parts of the scale which forms the basis of the trigonometrical 
survey; for the latitude of Unst 39*16939 inches, of Portsay 
3915952, of Leith Fort 3915347, of Clifton 39*14393, of Arbury 
Hill 39-14043, and of Shanklin Farm 39*13407 inches. The calcu- 
lation of the latitude of each of these stations is given at length, to 
afford the opportunity of any further examination desirable on that 
subject ; but these and the other details relating to calculation do 
not admit of abridgement. 

Captain Kater concludes this paper with some observations re- 
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specting the figure of the earth. It having been shown by Clairaut 
tiiat the sum of the two fractions, expressing the ellipticity and the 
diminution of gravity, from the pole to the equator, is always a 
constant quantity, and equal to 4- of the fraction, expressing the ratio 
of centrifugal force, and that of gravity at the equator, it follows 
that if the decrease of gravity from the pole to the equator be sub- 
tracted from this constant quantity, the remaining fraction will ex- 
press the ellipticity of the spheroid. The diminution of gravity may 
be known by finding the difference of the length of two pendulums, 
vibrating in equal times at the equator and pole, which are to each 
other directly as gravitation ; but as such experiments cannot be 
made at the pole, Captain Kater proceeds to describe the means of 
obtaining the desired result by observations at intermediate stations; 
whence it appears that the length of the seconds pendulum at the 
equator, deduced from the observations at Unst and Dunnose, is 
89'00527 inches, and gravitation at the equator 16*040 feet; hence 
the centrifugal force at the equator is ^^ of gravitation, or -rhr of 
gravity, which last being multiplied by 4- gives 'OOSGSOS for the 
sum of the fractions, expressing the ellipticity of the earth and dimi- 
nution of gravity from the pole to the equator. 

It appears from this result that, excepting the allowance for 
height above the sea's level, the error in the niunber of vibrations of 
the seconds pendulum at any particular station does not amount to 
•xVth of a vibration, which is about equal to 400,000th part of the 
length, consequently gravitation may be determined to this degree of 
accuracy by the apparatus employed; and in passing through a 
country composed of materials of various degrees of density, the 
pendulum may be expected to indicate such variations with much 
precision. Irregularities that are observed in the decrease between 
given latitudes, from the pole to the equator, are referable to this 
irregular attraction ; thus the sudden increase of gravitation at 
Arbury Hill is referred by Captain Kater to the granite of Mount 
Sorrel in Leicestershire. 

Though the details of M. Biot's experiments are not yet published, 
the author observes that it affords him no small gratification to learn 
that the acceleration of the pendulum between London and Unst, 
computed by that mathematician from his observations between Unst 
and Formentara, differs only 0'''6 from the result of his own expe- 
riments, — a difference referable perhaps to the superior density of 
Unst compared with that of the substrata of London. 

The Craonian Lecture, A further Investigation of the Component 
Parts of the Blood, By Sir Everard Home. Bart. V,P,R,S. Read 
November 4, 1819. [Phil. Trans. 1820,j». 1,] 

In this communication Sir Everard announces the existence in 
certain animal structures of globules smaller than and inde- 
pendent of those ordinarily belonging to the blood ; they were first 
remarked by Mr. Bauer, during the microscopic examination of the 
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coats of an aneurismal tumour ; their number was in the proportion 
of one to four of the larger globules, and their diameter was -rrS-w 
of an inch in the larger in contact with the circulating blood ; in 
tiie other layers they became more numerous, and in that longest 
coagulated were in the proportion of four to one. 

In the section of an aneurismal tumour, the author notices the un- 
common appearance of crystals of sulphate of Hme with muriate and 
phosphate of soda, which, a6 well as the globules, he supposes to 
have been originally dissolved in the serutn, since they are only 
brought to view by the act of coagulation. 

In coagulable lymph deposited during violent inflammation, the 
same smcdl globules were observed, mixed with a few colourless 
blood globules. The globules, stated by the author in a former lec^ 
ture to have been produced in the serum, are also of a similar nature; 
and to distinguish them from the larger blood globules, he proposes 
to call them globules of lymph. In Sie buff of blood they were very 
numerous in the upper and firmest part, but the lower and softer 
layer consisted principally of blood globules. 

A tumour in the prostate gland was found Mr. Bauer to contain 
both kinds of globules, and a considerable proportion of transparent 
jelly. The hard compact part of a tumoiir in the breast consisted 
chiefly of lymph globules and elastic jelly. In its softer part the 
blood globules predominated, so that the structure of these tu- 
mours is nearly allied to that of aneurismal sacs. 

In huffy blood the proportion of aeriform matter, evolved under 
the exhaiKted receiver of the air-pump, was less than that of healthy 
blood, and appeared in excess in the blood drawn from the arm of a 
person an hour after a hearty meal. In the mucus of the pylorus 
and duodenum Mr. Bauer found lymph and blood globules. In the 
chyle he found the size of the globules various ; &ose which were 
very small increased in size whilst under the microscope, and became 
as large as blood globules enveloped in their colouring matter; they 
appeared Opake and milk white. Mr. Bauer is satisfied, from these 
observations, that the globules of the blood are perfectly formed in 
the mesenteric glands, with the exception of colour, which they re- 
ceive in the vessels of the lungs. 

The Bakerian Lecture, On the Composition and AnalyHi of the In- 
flammable Gaseous Compounds resulting from the Destructive DistiU 
lation of Coal and Oil, with some Remarks on their relative Heating 
and Illuminating Powers, By William Thomas Brande, Esq, Sec. 
R,S. Prof Chem. R. I. Read November 18, 1819. [PAt7. TVans. 
1820,;?. 11.] 

This paper is divided into two sections : in the first, the author's 
object is to show that no other compound of carbon and hydrogen 
can be demonstrated to exist except that usually termed olefiant gas, 
consisting of one proportion of carbon and one of hydrogen ; and that 
the supposed compound of one of carbon and two of hydrogen, gene- 
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tally called light kydrocarhonate, is in reality a mere mixture of hy- 
drogen and olefiant gases. In proof of this opinion he details a series 
of analytical experiments upon the gases from coal, oil, acetate of 
potash, moist charcoal, &c., conducted chiefly by detonation Tnth 
oxygen, by heat alone, and by the action of sulphur at high tempe- 
ratures, and obtains results analogous to those afforded by mixtures 
of hydrogen and oleflant gas, of the same specific gravities. Of 
the gases above-mentioned, however, the specific gravity, combusti- 
bility, and intensity of light during combustion, are often much in- 
terfered with by the presence of carbonic oxide and carbonic acid. 

Of the products obtained by the destructive distillation of coal and 
oil, Mr. Brande thinks that some are of what may be termed secon- 
dary formation ; that is, that they result from the mutual action of 
the first formed gaseous products at high temperatures. Thus a 
peculiar compound of hydrogen and carbon, volatile and odorous, re- 
sembling tar in appearance, but having the characters of resin, is 
formed by passing pure defiant gas through a tube of red-hot 
charcoal ; and sulphuret of carbon is formed by the mutual agency of 
carburetted and sulphuretted hydrogen gases at high temperatures. 
To the latter compound the author refers the production of sulphu- 
rous acid, by the combustion of coal gas in cases where, by the test 
of acetate of lead, it is shown to be free from sulphuretted hydrogen. 
In this section of the paper the author frirther details some pro- 
cesses for the analysis of complex gaseous mixtures, which he thinks 
afford more accurate results, and are easier of performance than 
those usually practised, and which are rendered important as eluci- 
dating the nature of the gaseous products, now in common use for 
artificial illumination. 

The second section of this lecture contains comparative experi- 
ments on the heating and illuminating powers of defiant, coal, and 
oil gases, with some incidental remarks on the general properties of 
radiant matter. 

To give the light of ten ordinary wax candles for one hour it re- 
quired 2600 cubic inches of defiant gas, 4875 of oil gas, and 13,120 
of coal gas. The consumption of oxygen amounts in the first to 
7800 cubic inches, in the second to 11,578 cubic inches, and in the 
third to 21,516 ; hence it follows that the heating powers of the re- 
spective flames being nearly similar, there will necessarily be much 
more heat produced by coal gas illumination than by an equal illu- 
mination of oil gas, and by oil gas more than by defiant. 

The economy of combining several flames for the production of 
light is strikingly illustrated by comparative experiments upon in- 
sulated and combined jets of flame. Thus, in respect to defiant gas, 
a single jet, producing the light of one candle, consumes 640 cubic 
inches per hour; while a burner, with united jets of flame, giving the 
light of ten single jets, consumes only 2600 cubic inches, instead of 
the estimated quantity of 6400. 

Some comparative experiments upon the effects of solar and ter- 
restrial light conclude this lecture, from which it .appears that, al- 
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though the light of gas flames, concentrated into a very brilliant for 
cus by mean^ of thick plano-convex lenses, produced a very sensible 
heating power ; it does not in the slightest degree blacken the chlo- 
ride of silver, nor does it influence the combination of chlorine with 
hydrogen, which is a yet more susceptible test of the direct influence 
of the solar rays ; on the other hand, the brilliant light occasioned 
by the discharge of the voltaic apparatus, presently blackens the 
(ddoride of silver ; and when a mixture of chlorine and hydrogen is 
exposed to its influence, it causes the production of muriatic acid, 
sometimes quietly and sometimes with explosion, in the manner of 
the solar rays. The concentrated rays of lunar light neither possess 
heating powers, nor do they appear to influence chemical combi- 
nation. 

In conclusion the author, after adverting to the inefficiency of 
Mr. Leslie's photometer, for measuring the intensity of artificial 
light, suggests an instrument in which the effects are measured by 
the expansion of the vapour of ether, renewable from a column of 
that fluid. 

On the Elasticity of the Lungs. By James Carson, M.D. Comnrn- 
nicated by Thomas Young, M,D. For, Sec. R.S. Read Nov. 25, 
1819. [Phil. Trans. 1820, p. 29.] 

In a treatise published some years ago on the motion of the blood, 
the author contended that the influence of the elasticity of the 
lungs upon that function had been overlooked by physiologists. The 
object of the present commimication is to ascertain the real force of 
this elastic power, as it exists in the healthy living body. For this 
purpose Dr. Carson connected with the trachea of several animals a 
glass syphon, so placed as to admit of pressure being exerted upon 
the lungs by a column of water contained in it ; an opening was 
made into the cavity of the chest on both sides, and the height of 
the column of water in the tube was considered as equivalent to the 
pressure exerted upon it by the elastic power of the lungs of an ox : 
the author thinks it clearly ascertained " that the spring of air com- 
pressed by a column of water, of a foot and a half high, is not equal 
to the rebounding spring of the lungs at the usual stage of their di- 
latation." The only experiment, however, which gave, in the author's 
opinion, conclusive results, was made upon a dog ; for in all the 
others the gradual sinking of the water to its ordinary level in the 
syphon indicated some wound in the lungs. In the present case 
the height of the column of water supported in the tube was ten 
inches. 

Dr. Carson concludes this paper with some observations on the 
modes of eflecting artificial respiration, and on the method of ascer- 
taining the actual quantity of air existing in the lungs after com- 
plete expiration. 
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On the Action of Crystallized Bodieh on Homogeneous Light, and on 
the Causes of the Deviation from Newton's Scale in the Tints which 
many of them develope on Exposure to a Polarized Ray. ByJ,F, 
W. Herschel, Esq, F.R.8. Lond. and Edin, Read December 23. 
1819. [Phil. Trans, 1820, p, 45.] 

When Malus published his discovery of the polarizatioii of light, 
the list of doubly-refracting crystals was small ; and as the most re* 
markable of them possessed only one axis of double refraction, it was 
presumed that the law discovered by Huyghens, applicable to that 
one, might hold good in all ; but the discovery of crystals with two 
axes of double refraction has proved the fedlacy of such generali- 
zation, and rendered new and extensive investigations necessary. 

Thcare are two modes of conducting observations on double re- 
fraction and polarization ; the one turns upon immediate observation 
of the angular deviation of the extraordmary pencil, the other de- 
pends upon the separation of a polarized ray into complementary 
portions by the action of a crystallized lamina. After noticing the 
advantages of the latter, Mr. H. observes, that to render observations 
on the tints developed by polarized light available, they must be 
pomparable to each other ; hence the importance of discovering the 
existence and tracing the laws of those causes which operate to dis- 
turb their regularity. In the author's first inquiries on the polari- 
zation of light, he was struck by the great deviation from the suc- 
cession of colours in their laminae, as observed by Newton, which 
many crystals exhibit when cut into plates perpendicular to one of 
their axes ; and finding this phenomenon unconnected with irregu- 
larities in their thickness or polish, and uniformly repeated in difiFe- 
rent and perfect specimens, he was led to inquire into their causes, 
especially as they appeared to form an unanswerable objection to 
M. Biot's theory, which perfectly explains the tints in crystals with 
one axis. 

In the several sections of this communication, Mr. H. first enters 
into a detailed description of the phenomena themselves, which are 
reducible to one general fact ; namely, that the axes of double re- 
fraction differ in their position in the same cr3rstal for the different 
coloured rays of the spectrum, being dispersed in one plane over an 
angle more or less considerable according to the nature of the sub- 
stance. In many bodies, the magnitude of this dispersion of the 
axes is comparatively trifliQg ; while in some, not otherwise remark- 
able for a high ordinary or extraordinary dispersive power, it is enor- 
mous, and renders all computation of the tints in which it is not 
taken into consideration completely erroneous. A new element is 
thus developed, which for the future must enter into all rigorous 
formulae of double refraction ; and another striking instance is pre- 
sented of the inherent distinction between the different coloured 
molecules of light. At the same time, says the author, by the com- 
plete explanation this principle affords of all the more perplexing 
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anomalies in Uie tints, the theory of oscillations stands relieved of 
every difficulty, and may be received as adequate to the representa- 
tion of all the phenomena of the polarized rings, and entitled to railk 
with the fits of easy transmission and reflection as a general and sim- 
ple physical law. 

A Case of the Human FcBtvs found in the Ovarium, of the Size it 
usually acquires at the End of the Fourth Month, By A. B. Gran-' 
ville, M,D, F,R,S, In a Letter addressed to Sir Everard Hom^', 
Bart, V,P,R,S, Read January 13, 1820. [Phil. Trans, 1820, 
p, 101.] 

The body, of which the dissection is described in this paper, ex- 
hibited a considerable tumour, placed immediately above the region 
of the pubis. Upon opening the abdomen, a quantity of fluid re- 
sembling blood was found in its cavity, and a tumour, four times the 
size of a hen's egg, obstructed the view of the internal parts of gene- 
ration, resting upon the left portion of the anterior surface of the 
uterus ; a blood-vessel, which proved to be a branch of the left sper- 
matic artery, and of the size of a large crow-quill, penetrated the 
dense portion of this tumour, and a smsdler vessel commimicated with 
the spermatic vein. The inferior portion of the tumour presented 
diaphanous membranes, through which was seen a foetus of about 
four months' growth. 

The fact of an extra-uterine conception being thus made out, the 
author proceeded to examine the connection of the tumour with the 
neighbouring parts, and the condition of the uterus ; whence it ap- 
pears that the tumour was seated in the left ovarium, which had burst 
in three places, so as to su£Per the membranous sac containing the 
foetus to protrude into the cavity of the abdomen ; and that by the 
growth of the foetus that part of the covering of the ovarium was 
ultimately lacerated, which involved the placenta by which the ad- 
hesions of the latter were torn, producing the sudden and fatal 
haemorrhage which killed the patient and filled the abdomen with 
blood. 

llie uterus had acquired considerable development during the pe- 
riod of ovario-gestation ; the right ovary was healthy, as also its 
Fallopian tube. The left Fallopian tube was soimd and loose, and 
its fimbriated extremity had no connexion with the neighbouring 
tumour. 

Many other circumstances relating to the history of this case, and 
to the anatomical structure exhibited by the disputed parts, are con- 
tained in an explanation of Mr. Bauer's drawings, which illustrate 
and accompany the paper. 
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On some Comblnatiofis of Platinum, By Edmund Davy, Esq, Pro- 
fessor of Chemistry y and Secretary to the Cork Institution, Com- 
' municated by F. Babington, M.D, F.R.S, Read Febraary 17, 
1820. [Phil. Trans, 1820, p, 108.] 

The principal object of this paper is to describe a peculiar com- 
pound of platinum, obtained from the sulphate by the agency of al- 
cohol. On boiling sulphate of platinum with alcohol, a substance is 
precipitated, which, when dried, is black, insoluble in water, and un- 
alterable by exposure to air. It is reduced with a slight explosion 
when heated. It acquires fulminating properties when steeped in 
ammonia. It is insoluble in nitric, sulphuric, and phosphoric acids, 
and slowly soluble in muriatic acid. By alcohol it is immediately 
decomposed, as shown by slightly moistening it with that liquid; 
and such heat is produced as to ignite the separated platina. During 
these changes acetic acid is formed. 

Mr. Davy gives a detailed analysis of this powder, whence it ap- 
pears to consist almost solely of platinum, with a little oxygen, and 
the elements of nitrous acid ; a small portion of carbon was also ob- 
tained, which, however, the author regards as accidental; the presence 
of nitrous acid is referred to the manner in which the sulphate of pla- 
tinum is formed, namely, by the agency of nitrous acid on sulphuret 
of platinum. 

In the fifth and sixth sections of this paper, Mr. Davy describes 
the action of sulphate of platinum upon solutions of jelly, in which 
it forms a precipitate composed, when dried at 212°, of 

56*11 oxide of platinum, 
20*02 sulphuric acid, 
23*87 gelatine and water. 

The author considers the sulphate of platinum as the most delicate 
known test for jelly. 

In the seventh section of his paper, Mr. Davy describes a grey ox- 
ide of platinum, obtained by the action of nitrous acid on fulminating 
platinimi, and affording on analysis, 

100 platinum -h 11*9 oxygen. 

Assuming, with Vauquelin and Berzelius, that the black oxide of 
platinum contains 15 per cent, of oxygen, the author observes that 
the grey oxide which he has described may be considered as the pro- 
toxide, and will consist of one proportion of platinum and one of 
oxygen, or 126 platinum 4-15 oxygen, and the black oxide will 
consist of 126 platinum and 22*5 oxygen, or of one proportion of 
metal and 1^ of oxygen. 

On the Methods of Cutting Rock Crystal for Micrometers. By Wil- 
liam Hyde Wollaston, M.D, F.R.S, Read February 24, 1820. 
IPhil. Trans. 1820, p. 126.] 

For the purpose of examining the phenomenon of double refrac- 
tion, it is easy to combine a wedge of rock crystal with one of crown 
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glass, so that a luminous object seen through them shall appear in 
its true place by ordinary refraction, accompanied by a second image 
produced by extraordinary refraction. 

In consequence of the dispersion of colours which occurs in em* 
ploying different substances, such a combination is not suited for the 
micrometer invented by Ahh6 Rochon ; but it is not difficult to ob- 
tain such a section of rock-crystal as may be substituted for the glass 
wedge, so that the pencil of light shall be colourless without di- 
minishing the separation of the images. But since the degree to 
which the double refraction of rock crystal separates the two por- 
tions of a beam of light transmitted through it, is sometimes not suff 
ficiently great, it becomes desirable to increase it ; and though the 
means of effecting this have not been described, the author proceeds 
to explain the method that he has found advantageous, and which he 
regards the same as that of M. Rochon. 

The author then describes three modes of cutting wedges of rock 
crystal, the axis of crystallization being differently placed in each. 
In the first, or horizontal wedge, the axis is at right angles to the 
first surface. In the second, or lateral wedge, the axis is in the first 
surface and parallel to its acute edge. In the third, or vertical wedge, 
the axis is also in the first surface, but at right angles to the acute 
edge. An object seen through the first wedge, in the direction of the 
axis, does not appear double ; but in the others the transmitted rays 
pass at right angles to the axis, and they each produce two images. 

By placing two of these wedges together, with their acute edges 
in opposite directions, there are obviously three modes in which they 
may be combined in pairs, represented by LH, VH, and VL. In 
the two first cases, the separation of tlie images will be the same, 
and an object seen through the combination appears double to the 
amount of 17'; but the third produces a distinct effect; for, by 
reason of the transverse position of the axes of crystallization, the 
separation of the two images becomes exactly doubled. The pencil 
ordinarily refracted by the first wedge is refracted extraordinarily by 
the second, and vice versa, so that neither of the divided pencils re- 
turns to its true place ; and since one falls as much short of the 
mean as the other exceeds the truth, they are ultimately separated 
twice the usual distance between the ordinary and extraordinary re- 
fractions, and thus the images are separated 34'. This, the author 
says, it can scarcely be doubted is essentially the construction em- 
ployed by M. Rochon. — This paper is concluded by some further 
directions respecting the mode of cutting and arranging the prisms 
for the above purpose. 

On a New Principle of constructing Ships in the Mercantile Navy. By 
Sir Robert Seppings, F.R.S, Read March 9, 1 820. [Phil, Trans. 
1820, p. 133.] 

In the present mode of constructing the ribs of English merchant 
ships, only half the timbers are united, so as to constitute any part 
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of an arch, every alternate couple only being connected together; the 
intermediate two timbers being unconnected, and resting upon, in- 
stead of supporting, the outer planking. The mode of joining the 
different pieces of the same rib is also highly objectionable. It is 
effected by the introduction of a wedge-piece, by which the grain of 
tiie rib pieces is much cut, and the general feibric weakened, with a 
great consumption of materials. The object of the introduction of 
these wedge pieces or chock's, is to procure the curvature requisite in 
fbrming a slup, when crooked timber is scarce ; but the curve may 
be equally obtained by a different arrangement of materials, and with 
less consumption of useful timber. 

After pointing out several other defects and disadvantages arising 
out of the present mode of building mercantile ships. Sir Robert 
proceeds to consider the best means of obviating them. He employs 
shorter lengths of timber and of less curvature, consequently less 
grain-cut, and their ends are connected by coaks or dowels, instead 
of wedge pieces. In the event of a ship grounding, such a con- 
struction is much better adapted to give support and strength to the 
febric than the former. 

The advantages of this new principle in practice appear from a 
report of the officers of Woolwich Yard to the Navy Board, relating 
to a comparison of the Talavera, built upon the improved construc- 
tion, with the Black Prince, constructed in the usual way. Another 
important circumstance relating to the Talavera is, that her frame 
consists of small timber, hitherto considered as only applicable to 
frigates, but which, when properly combined, may, in Sir Robert's 
opinion, be rendered equal in strength and economy to the large and 
often grain-cut materials used in the frames of large ships. 

Several drawings accompany this paper, the inspection of which is 
requisite to render the further details which it contains intelligible. 

On the Milk Tusks, and Organ of Hearing of the Dugong, By Sir 
Everard Home, Bart. V,P.R,8. Read April 13, 1820. [Phil, 
Trans, 1820, p, 144.] 

The skull upon which the following observations were made, was 
sent to the author from Sumatra by Sir Thomas Stamford Raffies, 
and is the only perfect specimen in Europe. The milk tusks were 
first examined; and as their points only were visible, one of the l)ony 
canals in which the tusk is contained was laid open : it was removed 
from its socket, and cut through longitudinally, when it appeared 
similar to the milk tusks of the narwhale and elephant, and like them 
deficient in external smoothness as compared with the permanent 
tusks. 

The milk tusk of the dugong is peculiar in having a shallow cup 
attached to its base, apparently for the purpose of receiving the 
point of the permanent tusk as soon as formed ; and as the milk tusk 
advances in the act of being shed, the other may be directed for- 
wards in the same course, which differs from that in which it set out. 
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The milk tusks of the dugong have hitherto been midtaken for its 
permanent tusks, the appearance of which is unknown, since no full* 
grown skull has hitherto been examined. The grinding teeth differ 
from those of any other known animal : they consist of a double 
cone, the external crust of which is not enamel, and covers an in* 
terior harder coat ; the bulk of the tooth consisting of soft ivory, 90 
that in wearing down, these teeth will be formed into a concave $ur- 
foce. 

The organ of hearing presents a peculiarity, says the author, un- 
known in any other tribe of animals ; the msdleus and incus beiflg 
fastened to the sides of the t3nnpanum by a bony substance extend- 
ing across the intervening space ; the stapes is opposed to, but not 
connected with the fonqnen of the incus ; the handle of the mi^e^p 
projects in the centre of the circle over which the membrana tym- 
pani had been spread, so that in the perfect animal it is doubtless 
attached to the centre of the membrane. 

The habits of the dugong being allied to those of the hippopota- 
mus. Sir Everard was induced to examine how far this peculiarity of 
structure might exist in the latter animal ; it is, however, perfectly 
different, the ossicula in the ear of the hippopotamus being separate, 
and readily dropping out of the cavity of the tympanum. The ossi- 
cula of the hippopotamus are small compared with the size of the 
animal ; but thp cochlea makes two turns and a half, which is un- 
common. The semicircular canals present no apparent peculiarity. 
In the dugong the semicircular canals are extremely small, as is the 
cochlea, which only makes one turn and a half. 

The peculiar bony union of the ossicula of the ear with the skull 
renders it probable that this animal is more indebted for its hearing, 
than any other that lives in the water, to the vibrations received by 
the bones of the skull being communicated to the ossicula, and thence 
to the cochlea and canals. 

Upon the different Qualities of the Alburnum of Spring and Winter- 
felled Oak Trees, By Thomas Andrew Knight, Esq, F.R,S. Read 
April !20, 1820. [PAtV. Trans. 1820, p. 156.] 

It has long been believed that oak timber felled in winter is su- 
perior to that felled in spring ; but the cause of the superiority has 
not been inquired into, and the practice of winter-felling has been 
discontinued, in consequence of the superior value of the spring 
bark. 

In the spring of 1817, the author selected two oak trees, not quite 
a century old, and growing near each other : the one was barked 
and suffered to remain standing; the other felled, and being im- 
mediately stripped of bark, was placed in a, situation protected from 
sun and rain. The following December, the other tree, still alive» 
was cut down, placed in the same situation, and pieces of each, from 
similar parts, were subjected to the following experiments, at differ- 
ent subsequent periods. 
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The specific gravity of the spring-felled alburhum was 0*666 ; that 
of the winter-felled, 0*565. Equal blocks of each alburnum were 
cleaved into thin pieces ; and, when perfectly dry, suspended in a 
damp room for ten days. One thousand grains of the albumimi of 
the spring-felled tree gained 162 grains, and of the winter-felled 145 ; 
80 that there is an obvious difference in the properties of the two ; 
and Mr. Knight doubts not, by taking the bark off in the spring, and 
not felling die tree till winter, that the timber would be materially 
improved. He also thinks that these observations are applicable to 
the heart wood as well as to the alburnum, though he has not at 
present any very conclusive evidence to offer on that subject. 

On the Mode of Formation of the Canal for containing the Spinal 
Marrow, and on the Form of the Fins (if they deserve that name) of 
the Proteo-Savrus. By Sir Everard Home, Bart. V.P,R,S, Read 
May 4,1820. [Phil Trans, 1820, p, 159.] 

The structure of the vertebrae of the Proteo-saurus is intermediate 
between that of the lizard tribe and cartilaginous fishes, and they have 
so close a resemblance to the vertebrae of the shark, as often to have 
been mistaken for them. They are composed of bone, and have a 
body and canal for the spinal marrow, and a process for the attach- 
ment of muscles ; but the body is made up of one piece, while the 
spinal process, and two lateral branches which belong to it, are made 
up of another ; between these there is no union but a species of joint 
peculiar to themselves ; the hole in the middle thus formed appears 
unusually small. 

In the specimen from which the above description is taken, there 
is also a fore foot, paddle, or fin, — 'for it is difficult to say which it 
should be called, — and wliich, though not quite perfect, is more so 
than in any other extant specimen. It presents nothing like the 
thumb or claw for laying hold, which distinguishes the animals that 
occasionally inhabit the sea, and come ashore to lay eggs or deposit 
young. If it be called a fin, it is to be understood as made up of 
bony materials, the joints of which are extremely numerous, so that 
it may possibly perform the same office. 

An illustrative drawing accompanies this paper. 

Some Experiments on the Fungi which constitute the Colouring Matter 
of the Red Snow discovered in Baffin* s Bay. By Francis Bauer, Esq. 
F.L.S. In a Letter addressed to the Right Hon. Sir Joseph Banks, 
Bart. G.C.B. P.R.S. S^c. S^c. Read May 1 1, 1820. [_Phil. Trans. 
1820, p. 165.] 

To ascertain whether the fiingi mentioned in the title of this pa- 
per vegetate in the snow, Mr. Bauer put a small portion of them into 
a phial filled with compressed snow, and placed in the open air in a 
N.W. aspect. In fifty- two hours they had formed a red sediment ; 
and the snow being thawed the water was poured off, and a fresh 
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« 
portion added as before. In two day a the mass of fungi was raised 
in little p3rramids, which gradually increased in height, so as nearly 
to fill the phial, and occupied the cells of the mass of ice. A thaw 
now continued for some time, and the fimgi feU to the bottom of the 
water in the phial, where they occupied about double their original 
bulk, having sustained an increase to that amount during their vege- 
tation in the ice and snow. 

In water these fimgi appear also perceptible of vegetation, but 
they produce new fungi of a green instead of a red colour. By ex- 
posure to excessive cold the primitive fungi are killed, but their seed 
still retains vitality, and if immersed in snow regenerates new fungi, 
generally of a red colour. The author thinks that snow is undoubt- 
edly the native soil of these fungi. 

This paper is illustrated by a drawing, showing the original ap- 
pearance of the fimgi in the snow water from Baffin's Bay, and their 
gradual increase in the phials, as described in this abstract. 

Some Account of the Dugong. By Sir Thomas Stamford Raffles, 
Governor of Sumatra. Communicated in a Letter to Sir Everard 
Home, Bart. V.P.R.S. Read May 18, 1820. [Phil. Trans. 1820. 
p. 174.] 

7!*he form of the Dugong resembles that of the conunon Cetacea. 
Hie skin is smooth and thick, with a few scattered hairs, and the 
head small in proportion, with two short tusks projecting from the 
extremity of the upper jaw. The place of the incisors is substituted 
by the rough bristly surfaces of the palate and jaws, which enable 
the animal to browse upon marine vegetables. There are twelve 
cylindrical molares, with flat crowns. The aperture of the ears is 
remarkably small. There are no dorsal or ventral fins; but the place 
of the anterior extremities is supplied by fins, which, however, are 
not capable of supporting the animal when out of water. 

Upon dissection, the skin was found three quarters of an inch 
thick. The stomach has two appendages opening into it, near the 
junction of tiie duodenum; the intestinal canal is long; the liver 
has two large and two smaller lobes, one of which is tongue-shaped 
and covers the gall-bladder ; the kidneys are large, and the urinary 
bladder probably capable of considerable distention; the testicles 
are placed a little below the kidneys ; the urethra opens in a small 
tubercle between the two lobes of ihe glans penis. 

In the thorax the thymus gland is large, black, and friable ; the 
lungs not lobulated ; and the ventricles of the heart, being separated 
at their points, give it a double appearance. 

In regard to the skeleton, the head is remarkable for the manner 
in which the anterior part of the upper jaw bends downwards, the 
lower jaw being proportionally truncated. There are fifty-two ver- 
tebrae, eighteen ribs on each side, and the sternum is bifiircate at the 
apex, and articulated to the cartilages of the upper ribs. There is 
no pelvis nor posterior extremities, but opposite the eighth or tenth 
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lumbar vertebrae are two narrow flat bones, lodged in the flesh, one 
on each side. The scapula is thick, and the humerus^ radius, and 
ulna, short and strong. 

The flesh of this animal is delicate and juicy, resembling young 
beef. It is only found in shallows and inlets of the sea, and the 
greatest number is said to be taken during the northerly monsoon, 
near the mouth of the Johore river, in the inlet of the sea between 
Singapore island and the main ; they seldom exceed eight or nine 
feet in length, though they probably grow much larger, but are then 
too strong to be caught. 

Observations on the Human Urethra, showing its internal Structure, as it 
appeared in the Microscope of F. Bauer, Esq. By Sir Everard Home, 
Bart, V,P,R,S. Read June 1, 1820. [PAi7. Trans. 1820,;;. 183.] 

Mr. Bauer has discovered, by the aid of the microscope, that the 
human urethra is made up of two parts, an internal membrane and 
an external muscular covering ; the former, very thin and destitute 
of fibres, is thrown into folds in a collapsed state, and upon its sur- 
face are niunerous orifices of glands ; the latter is made up of short 
interwoven fibres, forming fasciculi united by an elastic substance of 
the consistence of mucus : these observations show the fallacy of the 
common opinion, that the lining of the urethra consists of circular 
contractile fibres, and throw a new light upon the disease called 
Stricture ; a spasmodic stricture being a contraction of a small por- 
tion of the longitudinal muscular fibres, while the others are re- 
laxed ; and a permanent stricture consisting in the exudation of co- 
agulable l3rmph, in consequence of inflammation, between the fasciculi 
of muscular fibres and upon the internal membrane. 

After adverting to what is known respecting the structure of the 
corpus spongiosum, and corpora cavernosa, the author proceeds to 
state the result of Mr. Bauer's examination of those parts. The cel- 
lular structure of the corpora cavernosa is made up of many thin 
membranous plates, very elastic, and so connected as to form a trel- 
Ks-work, the edge of which is attached to the elastic ligamentous 
substance which surrounds them, and which forms the septum that 
separates them. The structure of the corpus spongiosum resembles 
that of the corpora cavernosa, except that the parts are formed upon 
a smaller scale, and that there are no muscular fibres in its ligamentous 
elastic covering. The various details and descriptions in this paper 
are illustrated by Mr. Bauer's dravidngs. 

On the Errors in Longitude as determined by Chronometers at Sea, 
arising from the Action of the Iron in the Ships upon the Chrono- 
meters. By George Fisher, Esq. Communicated by John Barrow, 
Esq. F.R.S. Read June 8, 1820. [PAi7. Trans. 1820, p. 196.] 

The sudden alterations in the rates of chronometers, when taken 
on board ships, are generally ascribed to the motion of the vessel; but 
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from circumstances connected with the chronometers of the Doro- 
thea and Trent, during the late voyage to the North Pole, the author 
is induced to refer these alterations to other causes : he found that in 
aU cases the gaining rates were increased and their losing ones di-' 
minished on ship-board. That this acceleration does not arise from 
the ship's motion, was shown by its occurrence when the Dorothy 
and Trent were beset with ice, and when they were at anchor dose 
in shore without any perceptible motion ; nor does it appear tha^ 
change of temperature was at any time the cause of this change ot 
rates. That the iron in ships becomes magnetic is shown by i^ 
polarity, the whole forming, as it were, a large magnet, having its 
south pole on deck and its north pole below. The inner rim of the 
balance of chronometers, which is made of steel, will, therefore, be 
liable to magnetic action, which will be sufficient to cause a very 
sensible alteration in their rate of going. 

Mr. Fisher condudes tiiis communicatiQn with some account of 
experiments on the action of magnets upon chronometers placed in 
various positions with respect to their balances, by which it appeani 
that an acceleration in these cases always ensues. It also appeaxii 
probable, he observes, that the force of the balance sprjmg is aSected 
by the same cause, since chronometers in which they are made of 
gold, though more difficult to adjust, keep better rates at sea than 
others. 

An appendix, containing tables of rates furnished by Mr. Coleman, 
is annexed to this paper. 

An Account of a New Mode of performing the High Operation for the 
Stone, By Sir Everard Home, Bart, V,P.R,S, Read June 15, 
1820. [Phil, Trans, 1820,;?. 209.] 

The method of removing a stone from the bladder, which h de- 
tailed in this communication, is as follows : — An incision is made in 
the direction of the linea alba, beginning at the pubes, and four 
inches long, down to the tendon. The linea alba is then pierce^ 
close to the pubes, and divided to the extent of three inches. A 
silver catheter is now passed into the bladder ; and its point being 
felt through the wound in the fundus of the bladder, a stLLet is 
forced through it, followed by the end of the catheter. The stylet is 
then withdrawn, and the opening through the fundus of the bladder 
enlarged towards the pubes by a probe-pointed bistoury. The ca- 
theter is then withdrawn, and the stone removed. A flexible gum ' 
catheter is lastly introduced, by which the urine passes off. The 
subject of the above operation was a lad sixteen years of age. In 
ten days the wound of the bladder healed, and he made water freely 
by the urethra. The stone was very rough, and about an ounce in 
weight. 
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A Sketch of an Analysis and Notation applicable to the Estimation of 
the Value of Life Contingencies. By Benjamin Gompertz, Esq. 
F.R.8. Read June 29,. 1820. IPhil. Trans. 1820, j?. 214.] 

Mr. Gk>mpertz begins by establishing a system of notation intended 
to avoid unnecessary repetitions and circumlocution, and proceeds to 
apply his abbreviated expressions to a more accurate determination 
of the value of a number of joint lives, according to any given tables 
of mortality, than can be obtained by the common approximations. 
He afterwards investigates the probabilities of the siurvivorship of 
two persons of different ages, who were known only to be living at 
one time and dead at another, which, within certain limits, are sup- 
posed to be equal : and he inquires into the conditions of mortality 
that would be requisite in order that this proposition should be accu- 
rately true. He then applies his method to the problems which have 
been solved by Mr. Morgan in the Philosophical Transactions, and 
copied by Mr. Baily in his work on Assurances, relating to some 
complicated contingencies and survivorships on different suppositions 
respecting the decrement of life, emplo3ring various integrations, 
summations, and approximations in this elaborate inquiry, but with- 
out obtaining any results which it is possible to specify in an abstract, 
as giving a general idea of the nature of his improvements, without 
entering into forms of expression directed almost as much to the eye 
as to tiie understanding. 

On the Measurement of Snowdon, by the Thermometrical Barometer. 
By the Rev. F. J. H. Wollaston, B.D. F,R.S. Read June 29, 
1820. IPhil. Trans. 1820,;;. 295.] 

After adverting to the statements contained in his former paper 
upon the use of die above-mentioned instrument, and giving certain 
tables requisite for determining the necessary corrections arising out 
of the want of uniformity in the variations of the boiling tempera- 
ture of water at certain elevations, the author details the means 
which he resorted to for estimating the height of Snowdon by this 
instrument, and compares his results with the trigonometrical and 
barometrical measurement of General Roy. 

The height, as obtained by the thermometric barometer, properly 
corrected from the north end of Carnarvon Quay to the summit, is 
3546*25 feet. General Roy's trigonometrical measurement gives 
3555*4 feet, and barometricsdly 3548*9 feet. During this visit to 
Carnarvon, the author also took the opportunity of ascertaining, by 
the same means, the height of Moel Elio, also measured by General 
Roy. He makes it 2350*55 feet, while General Roy's trigonometri- 
cal measurement gives 2371 feet, and the barometer 2391*8 feet. 
This discordance, the author thinks, may be referred to the indetermi- 
nate form of Moel Elio rendering the point of observation less definite. 

Archdeacon Wollaston concludes this paper with a description of 
some improvements in the construction of this instrument. 
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On Sounds Inaudible by certain Ears. By William Hyde Wollastnir, 
M,D, P,R.S. Read June 29, 1820. [Phil. Trans. 1820,;?. 306.] 

In this communication the author describes a peculiar insensibility 
to certain sounds in the ears of persons not otherwise deaf, which 
he was led to observe by trying different modes of lessening the 
sense of hearing in himself; when he found, that by closing the 
nose and mouth, and expanding the chest, the membrana t3rmpani, 
thrown into a state of tension by external pressure, made the ear 
insensible to grave tones, without affecting the perception of sharper 
sounds. In this case the ear was insensible to all sounds below F 
marked by the bass cliff. 

In the natural healthy state of the ear, there seems to be no limit 
to the power of discerning low sounds ; but if we attend to the 
opposite extremity of the scale of audible sounds, and with a series 
of pipes, exceeding each other in sharpness,, examine their effects 
successively upon the ears of different persons, we shall find con- 
siderable difference in their powers of hearing them, and see reason 
to infer that human hearing is more confined than has been supposed. 
Dr. Wollaston's attention was called to this circumstance by finding 
a person insensible to the sound of a small organ pipe, which, wil£ 
respect to acuteness, was far within the limits of his own hearing. 
By subsequent examination, this person's hearing was found to ter- 
minate at a note four octaves above the middle £ of the pianoforte. 
Other cases of the insensibility of the ear of certain persons to high 
sounds are next adverted to ; such as to the chirping of the grass- 
hopper, the cricket, the sparrow, and the bat; the latter being 
about five octaves above the middle £ of the piano. The limit of 
the author's own sense of hearing is at about six octaves above the 
middle £ ; and, from numerous trials, he is induced to think that, 
at the limit of hearing, the interval of a single note between two 
sounds may be sufficient to render the higher note inaudible, although 
the lower one is heard distinctly. 

The range of human hearing includes more than nine octaves, the 
whole of which are distinct to most ears, though the vibrations of a 
note at the higher extreme are 600 or 700 times more frequent than 
those which constitute the gravest audible sound ; and as vibrations 
incomparably more frequent may exist, we may imagine, says the 
author, that animals like the Ghylli, whose powers appear to com- 
mence nearly where ours terminate, may hear still sharper sounds, 
which we do not know to exist ; and that there may be insects hear- 
ing nothing in common with us, but endued with a power of exciting, 
and a sense that perceives the same vibrations which constitute our 
ordinary sounds, but so remote that the animal who perceives them 
may be said to possess another sense, agreeing with our own, solely 
in the medium by which it is excited, and possibly wholly unaffected, 
by those slower vibrations of which we are sensible. 
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Particulars respecting the Anatomy of the Dugong, intended as a Sup^ 
plement to Sir T. S. Raifies's Account of that Aninud. By Sir 
Everard Home, Bart. F.R,S. Read June 29, 1820. [Phil. Trans. 
1820,;?. 315.] 

Th^ object oi this communication is to complete the anatomical 
description of the Dugong, already presented to the Society by Sir 
Thomas Stamford Raffles, who has sent the author a young female 
animal entire, together with the viscera and skeleton of a male. 
Drawings representing the external form of the animal, and of its 
several parts, are annexed. Sir Everard particularly describes the 
peculiar structure of the stomach of this animal, which differs from 
ail others, and is so complex that description is scarcely intelligible 
without the aid of a drawing. In some respects it resembles that of 
l^e whale, the peccari, hippopotamus, and beaver ; at least it con- 
tilins parts met with in the stomach of those tribes, but the parts are 
difl^entiy situated. 

On the Compressihility of Water. By Jacob Perkins, Esq. Commu* 
nicdted by the late Right Hon. Sir Joseph Banks, Bart. G.C.B. 
P.R.S. Read June 29, 1820. [Phil. Trans. 1820, p. 324.] 

A hollow and water-tight cylinder, 3 inches in diameter and 18 
inches long, with a rod five sixteenths of an inch diameter, sliding 
tiirough a stuffing box at one of its extremities, and having upon it a 
flexible ring, placed just above the stuffing box, was filled with water» 
and put into a cannon of sufficient dimensions, fixed vertically in the 
earth, >Vith its touch-hole plugged, and its muzzle about 18 inches 
above ground. A strong cap was firmly secured upon the mouth of 
the cannon, with a small forcing pump tightly screwed into its centre. 
There was an aperture secured by a valve, one pound pressure upon 
which indicated an atmosphere. Upon forcing v^ter into the cannon, 
it was found that when the instrument contained within it, called by 
tiie author a Piezometer, had suffered a pressure equal to a hundred 
atmospheres, the position of the ring upon' the piston indicated that 
it had been forced into the cylinder to a depth of eight inches, show- 
ing that the water had suffered a compression of about 1 per cent. ; 
the same effect was produced by sinking tiie piezometer to a depth 
of 500 fatiioms in the ocean. Upon sinking a strong empty bottle, 
well corked and tied down, to a depth of 300 fathoms, tiie neck 
only was found remaining upon the line ; from the appearance of 
which it was evident, that a quantity of water, sufficient to fill the 
bottle, had at that depth been forced through the cork and its co- 
verings, and that the water expanding during the drawing up of the 
bottle had broken it. 

It appearing to the author that the original indication of the pie- 
zometer was rendered erroneous by the collapsing of the leather upon 
the rod under such great pressure, he employed a modification of the 
instrument, in which a vsdve was used as a substitute for the piston. 
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the cylinder being flattened so as to yield to the expansion of the 
water forced in. By weighing this instrument full of water, before 
and after it had been submitted to the pressure, the quantity of water 
forced in was ascertained; whence it appeared that under a pressure 
of 326 atmospheres, the water had sustained an increase of 3^ per 
cent. In a future communication the author proposes to detail the 
results of a new set of experiments on the compressibility of water. 
which he hopes will be susceptible of greater precision. 

Astronomical Observations. By Stephen Groombridge, Esq, F.R.8. 
Read June 29, 1820. [Phil, Trans. 1820, p. 330.] 

In the present improved state of astronomical observations, it is 
material to possess the readiest and most accurate means of finding 
the apparent time. The right ascension of certain fixed stars having 
been precisely obtained relatively with each other, and with the equi- 
noctial points during the course of many years, affords the direct 
method of ascertaining the right ascension of the mid-heaven : hence 
the convenience of having the corrections of these stars in the form 
of tables, that the same may be taken out at one view with the ar- 
guments of the sun's longitude, and of the moon's node. For this 
purpose the mean diurnal motion is adapted to the longitude of the 
sun, as found in the Nautical Almanac, at the time the star passes the 
meridian. The mean epoch is reduced to the vernal equinox less 
four seconds, in order to render the corrections additive ; which, being 
an universal period, the same applies to all parts of the world. To 
these tables Mr. Groombridge has subjoined some observations of 
the planets at and near the oppositions ; also of the solstices of the 
last two years, and of the comet of 1819. 

On the Black Rete Mucosum of the Negro, being a Defence against the 
Scorching Effect of the Sun's Rays. By Sir Everard Home, Bart. 
F.R.S. Read November 9, 1820. IPhil. IVans. 1821, p. 1.] 

The use of the black rete mucosum of the negro is a subject which 
has fruitlessly engaged the attention of the physiologist. The author's 
mind was directed to this inquiry by the circumstance of a silver fish 
having its back scorched in consequence of the removal of some trees 
which shaded the pond in which it lived; this recalled to Sir Everard's 
recollection the circumstance of his having suffered severely from the 
scorching sun of the tropic, upon parts of the body protected from 
the direct rays of the sun by thin white linen, and led him to suspect 
that the noxious effects were derived not, as has commonly been sup- 
posed, from the mere heating power of the sun's rays, but from the 
joint agency of heat and light : he therefore made certain experi- 
ments, detailed in this paper, which show that the face and hands 
may be exposed to a temperature of 100° to 120°, without producing 
pain, provided light be excluded ; but that if the same, or even an 
inferior degree of heat, be produced by the direct light of the sun, it 
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Boorches and elevates the cuticle in blisters ; this effect is prevented 
by covering the hand or face with thin black kerseymere, and the 
same purpose is attained by the black rete mucosum of the negro. 
In these cases perspiration comes on, which it does not in the former, 
and the surface, though actually hotter, is uninjured. 

Nature has provided a similar defence from ttie injury of light, by 
placing a black pigment at the bottom of the eye of those animals 
who are exposed to the intensity of the sun's rays ; whereas in the 
inhabitants of shady and dark situations the pigment is either pale, 
or altogether wanting. 

The author concludes this paper by ascribing the beneficial effects 
which he has shown to result &om the black matter in the negro's 
skin, and at the bottom of the eyes in certain animals, to the power 
which black surfaces possess of converting the radiant matter of the 
sun into sensible heat. 

On the Magnetic Phenomena produced by Electricity. In a Letter /ram 
5^tr Humphry Davy, J5ar^ F,R,S. toW. H.WoYLBston, M.D,P,R.S. 
Read November 16, 1820. [Phil. Trans. 1821,;?. 7.] 

In repeating the experiments of Oersted, Sir Humphry found that 
with a voltaic battery of 100 pair of 4-inch plates, the south pole of 
a magnetic needle placed under the communicating wire of platinum 
(the positive end of the apparatus being on the right) was strongly 
attracted by the wire, which was shown to be itseff magnetic, by its 
power of attracting steel filings, and of communicating permanent 
magnetism to steel bars attached to it transversely, while similar bars 
placed' parallel to the wire were only magnetic during its connection 
with the voltaic apparatus. The actual contact, however, of the steel 
wire with that of platinum, or other metal forming the voltaic con- 
ductor, is not necessary, for magnetism was commimicated to a 
needle placed transversely to it, but at some distance. 

Sir Humphry Davy next details some experiments, showing that 
the magnetic power is proportionate to the quantity of electricity 
passing through a given space, without any relation to the trans- 
mitting metal ; and that the finer the wires, the stronger their mag- 
netism. He found an analogous effect produced by the discharge of 
a Leyden phial through a wire ; and by passing the discharge of a 
Leyden battery of 17 square feet through a silver wire, with a steel 
bar transversely attached to it of two inches in length, the latter be- 
came powerfully and permanently magnetic. The same effect was 
produced at a distance of five inches through air, water, and even 
through thick plates of glass. 

When several wires parallel to each other form part of the same 
circuit, each becomes similarly magnetic to the single wire ; and the 
opposite sides of such wires are in different magnetic states, and con- 
sequently attract each other. By arranging two voltaic batteries 
parallel to each other, the positive end of the one being opposite to 
the negative end of the other, and transmitting their electricities 
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through two wires, such wires repel each other, because their op- 
posite sides are in similar magnetic states. 

A Communication of a singular Fact in Natural History. By the Right 
Honourable the Earl o/" Morton, F,R.S, In a Letter addressed to 
the President. Read November 23, 1820. [Phil. Trans. 1821, 
p. 20.] 

Being desirous of domesticating the Quagga in this country, his 
Lordship endeavoured to procure some individuals of that species, 
but being disappointed in obtaining a female, an attempt was made 
to breed from the male and an Arabian chestnut mare ; the result 
was a female hybrid, now five years old, and showing her mixed 
origin both in form and colour. 

The Arabian mare has since been bred from, by a black Arabian 
horse, and the produce, namely, a two year old filly and a year old 
colt, though in most respects fine specimens of the Arabian breed, are 
marked with certain stripes and lines belonging exclusively to the 
Quagga : the manes are especially imlike those of the Arabian breed. 
It is a striking fact, observes his Lordship, that so many features not 
belonging to the dam, should in two successive instances be trans- 
ferred by her to the progeny of a sire who has them not. 

Particulars of a Fact, nearly similar to that related hy Lord Morton, 
communicated to the President, in a Letter from Daniel Giles, Esq. 
Read November 23, 1820. [Phil. Trans. 1821,;?. 23.] 

In the litter of a black and white sow, by a boar of the wild breed, 
the chestnut colour of the boar strongly prevailed ; a second litter 
from the same mother, by a boar of a very different breed, retained 
many peculiarities of the wild breed ; and even in a third litter the 
chestnut colour was to a certain extent evident. 

The Croonian Lecture. Microscopical Observations on the following 
Subjects. On the Brain nnd Nerves ; showing that the Materials 
qf which they are composed exist in the Blood. On the Discovery 
of Valves in the Branches of the Vas breve, lying between the Villous 
and Muscular Coats of the Stomach. On the Structure of the Spleen. 
By Sir Everard Home, Bart. V.P.R.S. Read December 7, 1820. 
[Phil. Trans. 1821,;?. 25.] 

By a microscopic examination of the retina and optic nerve, Mr. 
Bauer found them to consist of globules of -rsW to tdVtt of an inch 
diameter, united by a transparent viscid and coagulable gelatinous 
fluid : the brain also, according to the same observer, consists of the 
same globules, united by the viscid jelly, and forming a fibrous ar- 
rangement. 

After describing the peculiarities in texture of the different parts 
of the brain, Sir Everard adverts to the circumstance of lymphatics 



138 

never having been found in that organ, and shows that the veins are 
supplied with valves, and perform the office of absorbents, carrying 
their contents into the superior longitudinal sinus, which appears 
rather to be a reservoir than a vein, for the fluid that passes through 
it is not simply circulating blood, but contains the colouring matter 
in a decomposed state, and is black as ink. 

There can be little doubt, says Sir Everard, that the commimica* 
tion of sensation and volition is more or less dependent upon the 
viscid mucus which links the globules of the brain and nerves toge- 
ther ; he then proceeds to show its existence in the blood, and that 
it is the medium by which the colouring matter is attached to the 
surface of the red globules. It would appear therefore, continues the 
author, that the principal materials of which the body is composed 
are foimd in the blood, with the exception of fat ; fat, however, is 
found in the blood of the skate and salmon, and perhaps is united 
with the alkali in himian blood. 

Sir Everard next details the result of his examination of the veins 
of the coats of the stomach, and of the vasa brevia, which are also 
supplied with valves, and which act the part of absorbents. In tracing 
these veins towards the cavity of the stomach, they became indistinct 
just as they entered the villi. 

Thii paper concludes with some observations respecting the struc- 
ture and uses of the spleen, from which Sir Everard concludes that it 
is a reservoir to receive the superabundant serum carried into the 
circulation from the stomach into the splenic vein ; and not only of 
the serum, but of the coagulable lymph, globules, soluble mucus, 
and colouring matter, which are carried to the thoracic duct when 
wanted. 

On T\vo New Compounds of Chlorine and Carbon, and on a New Com- 
pound of Iodine, Carbon, and Hydrogen, By Mr, Faraday, Chemical 
Assistant in the Royal Institution, Communicated by W. T. Brande,. 
Esq. Sec. R.S. and Prof Chem. R.I, Read December 21, 1820. 
{Phil. Trans.\%2\,p. 47.] 

After some general observations respecting the action of chlorine 
upon compounds containing carbon, and more especially upon car- 
buretted hydrogen gas, Mr. Faraday details the processes by which 
he succeeded in obtaining two binary compounds of carbon and chlo- 
rine ; the first, which he calls perchloride of carbon, was formed by 
exposing the triple compound of carbon, hydrogen, and chlorine, 
with excess of chlorine, to the agency of the direct solar rays ; mu- 
riatic acid was formed, and a white crystalline compound at the same 
time generated. The author next describes the method of purifying 
this compound, and details its properties, which are briefly these : — it 
forms crystals, which appear to result from a primitive octahedron ; it 
does not conduct electaicity ; it is slowly volatile, like camphor, at 
common temperatures, fusing at 320°, and boiling at 360°.' It is not 
easily combustible; but when retained in the flame of the lamp. 
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produces a red flame, with the formation of muriatic acid ; it is in- 
soluble in water, and readily soluble in alcohol, ether, and oils ; and 
nearly insoluble in acids. When heated with several metallic perox- 
ides it is decomposed with the production of carbonic acid, and*a 
metallic perchloride. 

The author describes several experiments made with a view to 
ascertain the proportions in which the carbon and chlorine exist in 
this compound, from which it appears, that as one volume of oleflant 
gas requires five volumes of chlorine for its conversion into muriatic 
acid and this new chloride, and as four volumes of muriatic acid are 
formed, so three voliunes of chlorine must unite to two of carbon to 
form the solid chloride. 

When this perchloride is passed through a red hot tube chlorine 
is evolved, and a liquid compound of carbon and chlorine is obtained, 
which assumes the form of a vapour at 170°, and which, like the 
former, is insoluble in water, but soluble in alcohol and ether, and 
bums with the same phenomena as the solid chloride. 

The results of the author's analytical experiments upon this fluid 
compound, induce him to regard it as consisting of one proportion of 
each of its elements. 

By exposing the vapour of iodine and olefiant gas to the sun's 
rays, Mr. Faraday obtained a colourless crystalline compound, difli- 
cultly combustible, but decomposable at a high temperature, of a 
sweet taste and aromatic odour, and composed of iodine, carbon, and 
hydrogen. He has not yet succeeded in forming a binary com- 
pound of carbon and iodine, though his experiments leave little 
doubt of the existence of such a compound, and of the possibility of 
forming it when aided by a bright sunshine. 

An Account of the Comparison of various British Standards of Linear 
Measure, By Captain Henry Kater, F.R.S, SfC, Read January 
18, 1821. IPhil Dans. 1821, j». 75.] 

The Commissioners of Weights and Measures having recom- 
mended, for the legal determination of the standard yard, that em- 
ployed by General Roy in the measurement of a base on Hounslow 
Heath, as a foundation for the trigonometrical operations that have 
been carried on by the Ordnance throughout the country, it became 
necessary to examine the standard to which the report alludes, with 
the intention of subsequently deriving from it a scale of feet and 
inches. 

This standard consists of an iron bar, 20 feet long, described by 
Captain Kater, in which gold points are inserted, at the distance of 
40 inches from each other, from a standard scale of Mr. Ramsden's, 
which was declared similar to that of General Roy, and also to that 
of the Royal Society ; but on examining these scsdes. Captain Kater 
ascertained the existence of material differences between them ; and 
being aware of the existence of other standards of hi^ authority, he 
procured and compared them. 
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The author then details at length the methods by which he 
effected these comparisons, and gives tables of the various measure- 
ments, which are afterwards comprised in the following abstract, 
taking Ck)lonel Lambton's standard, used in the survey of India, as 
the point of departure, in consequence of its being the shortest. 
Captain Kater finds the excess on 36 inches to be as follows : — 

Sir George Shuckburgh's standard + 000642 

Bird's standard, 1760 + 000659 

General Roy's scale -h 001537 

Royal Society's standard -f 002007 

Ramsden's bar, used in the trigonometrical survey -h 003147 
The author then proceeds to investigate the effect of these differ- 
ences on the figure of the earth, and arrives at the conclusion, that 
the comparison given in the abstract of Colonel Lambton's paper, 
in the Philosophical Transactions for 1818, namely, ioi.a« should be 
-rvhrT' which agrees very nearly with the deduction of M. Laplace 
from the lunar irregularities ; with the result of Dr. Yoimg's inves- 
tigation. by a comBarison of the mean ^th the superficial density of 
the earth ; and with the conjecture hazarded by the author, from 
the compression given by the experiments on the length of the pen- 
dulum at Unst and Portsoy. 

An Account of the Urinary Organs and Urine of Two Species of the 
genus Rana, By John Davy, M.D, F,R,S, Read January 18, 
1821. [Phil Trans. 1821, p. 95.] 

The species of the genus Rana, adverted to in the title of this 
paper, are the Rana taurina, or bull frog, and the Bufo fuscus, or 
brown toad. 

The kidneys of the bull frog are lobulated, and the ureters termi- 
nate in the rectum, between tiie orifice of the bladder and the anus ; 
the bladder is large, and its orifice well calculated to receive the 
urine as it flows from the ureters, its escape from the recttun being 
prevented by the sphincter muscle of the anus. In the brown toad 
the ureters have an analogous termination ; but the bladder when 
distended resembles two oval bags, freely commimicating just over 
the symphysis pubis, to which they are firndy attached. 

The urine of the bull frog is without action on vegetable colours, 
and contains urea, with traces of sea salt and a little phosphate of 
lime. 

The author concludes this paper with some remarks relative to the 
dissimilarity of the urine in animals, whose diet is similar, and con- 
siders the nature of that secretion as depending rather upon the in- 
timate and invisible structure of the kidney than upon the kind of 
food which they consume. The brown toad and the lizard both live 
upon flies, but their urine is very different; the parrot eats vegetables 
only, and the snake feeds exclusively upon animal matter, yet in 
them the urinary secretion is in all main points alike, uric acid being 
the predominant ingredient in both. 
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An Account of a Micrometer made of Rock Crystal. By G. Dollimd^ 
F.R.S, Read January 25, 1821. [Phil. Trans. 1821,;?. 101.] 

The author's object in this communication is to describe a mcnre 
simple application of rock crystal to the purposes of micrometrical 
measurements in telescopes than any hitherto adopted. His im- 
provement consists in the substitution of a sphere of rock crystal, in 
place of the usual eye-glass, by which the trouble of angular cutting 
is done away, it being only necessary to form the lens of a proper 
diameter for the focal length required. 

Another advantage obtained by Mr. Dollond's micrometer is that 
of being able to take the angle on each side zero without reversing 
the eye tube ; and also of taking intermediate angles, by moving the 
axis in which the sphere is placed ; and, thirdly, it possesses the pro- 
perty of an eye tube not intended for micrometrical measurement, 
for when the axis of the crystal is parallel to that of the object 
glass, only one image is formed, and that perfectly distinct. ASXist 
adverting to some other advantages resulting from this improvement, 
Mr. Dollond proceeds more particularly to describe the contrivanee 
by reference to an annexed drawing. 

The Bakerian Lecture. On the best kind of Steel and Form for a 
Compass Needle. By Captain Henry Kater, F.R.S. Read Feb. 1, 
1821. [Phil. Trans. 1821,;?. 104.] 

On the return of the first expedition from the discovery of a 
North-west Passage, the compasses were reported to have become 
nearly useless, from the diminution of the directive force consequent 
upon the near approach to the magnetic pole. The azimutii 
compasses on that occasion being of the author's invention, he was 
anxious that the second expedition should be furnished with instru- 
ments combining the utmost power and sensibility ; and was con- 
sequently led to the researches, the mode of conducting which, vdth 
their results, form the subject of this lecture. 

In respect to the best material for the construction of compass 
needles, Captain Kater found that clock springs made of sheer steel 
were capable of receiving the greatest magnetic force, and that in 
forming the needle it should be exposed as little as possible to heat, 
by which its capability of receiving magnetism is diminished. 

The form best adapted for the needle is the pierced rhombus, of 
about five inches long and two wide, and it should be tempered by 
previous hardening at a red heat, and then softened from the middle 
to about an inch from each extremity, by due exposure to heat, so 
as to dissipate the blue colour. The polish of the needle appears to 
have no effect upon its magnetism; but in the same plate of steel, of 
the size of a few square inches only, portions were found var3ring 
considerably in their power of receiving magnetism, though not ap- 
parently differing in other respects. 

The best mode of communicating magnetism to a needle appears. 
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horn Captain Kater*s experiments, to consist in placing it in ihe 
magnetic meridian, joining the opposite poles of a pair of bar mag- 
nets, (they being in the same line,) and laying them flat upon the 
needle, with their poles npon its centre ; then, having elevated the 
distant extremities of the magnets, so that they may form an angle 
of about 2° or 3° vvith the needle, they are to be drawn from the 
centre to its extremities, carefully preserving the same inclination ; 
and having joined the poles of the magnets at a distance from the 
needle, the operation is to be repeated ten or twelve times upon each 
8ur£sice. 

In needles from five to eight inches long, their weights being 
equal. Captain Kater found their directive forces nearly as the lengths; 
but in needles of neaiiy the same length and form, the directive force 
is as the mass, and not dependent upon the extent of surface. 

Liastly, the author ascertained that the deviation of a compass 
needle, occasioned by the attraction of soft iron, depends, as Mr. 
Barlow has advanced, upon extent of surface, and is wholly inde- 
pendent of the mass ; excepting that a thickness of the iron, amount- 
ing to about two tenths of an inch, is requisite to the complete de- 
velopment of the attractive energy. 

Notice respecting a Volcanic Appearance in the Moon. In a Letter ad- 
dressed to the President. By Captain Henry Kater, F.R.8. Read 
February 8, 1821. [Phil. Trans. 1821, p. 130.] 

This volcano was first observed by Captain Kater on Sunday the 4th 
of February, the moon being then two days old, with a Newtonian 
telescope of 6^ inches aperture, and a power of 74. The position of 
the volcano is shown in an annexed drawing; its appearance was 
that of a small nebula, subtending an angle of 3 or 4 seconds, and 
its brightness very variable. 

It was again observed on the evenings of the 5th and 6th, but was 
then more faint, though occasionally exhibiting the appearance of a 
luminous point, like a star of the 6th or 7th magnitude. Captain 
Kater thinks that the distance of the volcano from the edge of the 
moon was about one tenth of her diameter ; and the angle which it 
formed with a line joining the cusps on the last-mentioned evening, 
was about 50°. On the 7th it was scarcely visible, in consequence, 
probably, of the increased light of the moon. 

A Further Account of Fossil Bones discovered in Caverns inclosed in 
the Lime-stone Rocks at Plymouth. By Joseph Whidbey, Esq, In 
a Letter addressed to Sir Everard Home, Bart. V.P.R.S. Read 
February 8, 1821. IPhil. Trans. 1821, p. 133.] 

These bones were foimd not far from those previously described 
by Mr. Whidbey, and in a similar situation ; the cavern being en- 
tirely inclosed in the surrounding rock, and without the smallest 
appearance of any communication ever having existed with the sur- 
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face. There were no stalactites in this cavern, as there generally is 
in those which contain no hones, and it was perfectly dry and free 
from rubbish. 

From a note annexed to this letter by Sir Everard Home, the bones 
alluded to appear to be the grinder of the upper jaw of the single- 
homed rhinoceros. Two grinders, two tusks, and portions of two 
tibiae of the brown or black bear ; and portions of bones of an ani- 
mal of the deer kind. 

These specimens are deposited in the Museum of the College of 
Surgeons. 

On the Aeriform Compounds of Charcoal and Hydrogen ; with an Ac-- 
count of some Additional Experiments on the Gases from Oil and 
from CoaL By Willian Henry, M.D. F.R,S, SfC. Read February 
22, 1821. IPhil. Trans. 1821, p. 136.] 

In this paper, after adverting to the sources, properties, and com* 
position of carburetted hydrogen obtained from stagnant water, and 
of olefiant gas procured from the decomposition of alcohol ; and after 
examining the agency of chlorine upon these compounds ; the author 
proceeds to examine the gas procured by the decomposition of oil 
and of coal at high temperatures. The former, or oil gas, is shown 
to vary considerably in composition and properties, according to the 
temperature at which it is procured; and though no temperature 
short of ignition is sufficient for the decomposition of oil into per- 
manent combustible gases, yet the lower the heat the more combus- 
tible is the gas, and better suited to artificial illumination. 

In analysing these gases. Dr. Henry always found them mixtures 
of olefiant, carburetted hydrogen, hydrogen, and carbonic oxide 
gases. Dr. Henry separated the first by the action of chlorine, and 
from the detonation of the residue with oxygen, as compared with 
an artificial mixture of known composition, he ascertained the rela- 
tive proportions of its components. 

It appears from the tables exhibiting these results, that in oil 
gas the proportion of carbonic oxide is greater than in that from 
coal, but that carburetted hydrogen is most abundant in the latter. 
The proportion of hydrogen appears to increase in both as they are 
formed at higher temperatures, and is always greatest in the latter 
portions of coal gas ; but Dr. Henry never found that either oil or 
coal gas, after the action of chlorine with the exclusion of light, pre- 
sented a residue of pure hydrogen. 

In the concluding section of this paper, the author details some 
experiments which led him to consider tibat portion of oil gas which 
is condensible by chlorine, not as mere olefiant gas, but as a peculiar 
compound, requiring nearly two volmnes of oxygen more for its com- 
bustion than an equal quantity of olefiant gas, and affording one 
additional volume of carbonic acid ; he therefore thinks that it must 
be considered either as containing a new compound of carbon and 
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hydrogen, or as deriving its peculiarities from an inflammable vapour. 
To this new gaseous compound much of the illuminating power of 
coal and oil gas is to be attributed. 

An Account of Experiments to determine the Acceleration of the Pen- 
dulum in different Latitudes, By Captain Edward Sabine, of the 
Royal Regiment of Artillery, F,R.S, and F.L,S. Read March 8, 
1821. IPhil. Trans. 1821, p. 163.] 

The clocks and pendulums used in these experiments are the pro- 
perty of the Royal Society, and were prepared by their direction, 
under the supenntendance of Captain Kater, whose- description of 
them is quoted by the author at the commencement of this paper. 

The experiments were made during two voyages of discovery in 
search of a North-west Passage, the flrst in 1818, and the second in 
1819 and 1820; and Captain Sabiae details in succession the pro- 
ceedings at each station, where an opportunity was afforded of land- 
ing and setting up the clocks ; and concludes by recapitulatuig the 
number of vibrations made by each pendulum in the different latitudes 
in which it was tried, and by stating the deductions regarding the 
figure of the earth which follow from the acceleration thus deter- 
mined. In the first voyage, the number of vibrations was ascertained 
at two stations only; namely, at Gardie House on the Island of 
Brassa, and on Waygat, or Hare Island, on the West coast of Green- 
land ; the latitude of the first being 60° 9' 42" N., and of the second 
70° 26' 17" N. The number of vibrations in a mean solar day at 
London being 86497*4, at Brassa they were 86530'507, and at Hare 
Island 86562*6386 ; giving an acceleration of 33*107 vibrations be- 
tween London and Brassa, and of 32*1316 between Brassa and Hare 
Island; or 65*2386 between London and Hare Island. 

Captain Sabine next proceeds to detail the preliminary experi- 
ments relating to the pendulums, and the results of his various ob- 
servations, made during the second voyage ; from which it appears 
that at Melville Island in the Polar sea, in latitude 74° 47' 12*4" N., 
the mean diurnal acceleration amounted to 74*734 vibrations. From 
the observations detailed at length in this paper, respecting the length 
of the seconds' pendulum, at the several places of observation, it ap- 
pears that its length at London being, as ascertained by Captain Ka- 
ter, 39*13929 inches, at Brassa it is 39*16929 inches ; at Hare Island 
39*1984, and at Melville Island 39*207 inches. This paper con- 
dudes with a table, showing the diminution of gravity from the pole 
to the equator, and the resulting eUipticity of the earth, deduced 
from the preceding observations. The method foUowed in obtaining 
these deductions is the same which is described by Captain Kater in 
the Philosophical Transactions for 1819. 
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Some Observations and Experiments on the Papyri found in the Ruins 
of Herculaneum, By Sir Humphry Davy, Bart. P,R.S, Read 
March 15, 1821. IPhiL Trans. 1821, p. 191.] 

Having in some preliminary experiments upon fragments of a roll 
of papyrus found at Herculaneum, the leaves of which adhered 
very strongly together, ascertained that it afforded, by exposure to 
heat, a considerable* quantity of inflammable gaseous matter ; that 
when digested in nitnc and muriatic ether it coloured those fluids ; 
and that, when immersed in an atmosphere of chlorine, it was evi- 
dently acted upon ; — Sir Humphry Davy concluded that there yet re- 
mained in these papyri no inconsiderable portion of imdecomposed 
vegetable matter. With this information he proceeded to examine the 
collection preserved at Naples ; and after detailing the state of the 
manuscripts, he describes the methods resorted to for detaching the 
layers and ascertaining their contents. These methods were con- 
siderably varied, according to the state of the manuscripts. Those 
which were pale chestnut-coloured, and covered with white ashes, 
were so far destroyed as to render all attempts at arriving at any 
knowledge of their contents quite hopeless. Two manuscripts of 
firmer texture, and having the appearance of peat, were imrolled 
when acted upon by chlorine and heat, but they had been rendered 
illegible by the previous operation of water. AR the best specimens 
of die black and more perfect manuscripts had been operated upon 
before Sir Himiphry's arrival at Naples ; so that of these there were 
only some remaining fragments, from many of which he however 
succeeded in obtaining parts of columns, by which their contents may 
be judged of. On the black manuscripts containing white earthy 
matter in their folds several experiments were tried, but they were 
rarely successful, from the firm agglutination of the fibres of the pa- 
pyrus. 

After having adverted to the various impediments that were op- 
posed to these proceedings, by the persons under whose care and su- 
perintendence the Herculaneum manuscripts at Naples were placed, 
and which rendered it improper to attempt continuing the inquiry. 
Sir Humphry concludes this paper with some general observations. 
The Roman manuscripts are generally on a thicker papyrus, and in 
larger characters, though less perfect than the Greek ones. None 
of them contain those vestiges of oxide of iron which would have 
been detected had ink of galls and iron been employed : indeed it is 
probable, says Sir Humphry Davy, that the use of this ink and that 
of parchment were introduced at the same time ; for the ink com- 
posed of charcoal and solution of glue will scarcely adhere to skin, 
whereas the free acid of the chemical ink partly dissolves the gela- 
tine of the manuscripts, and the whole adheres as a mordant. 

In the whole collection of manuscripts, no fragments of Greek, 
and only very few of Latin poetry, have been found ; they are almost 
exclusively the productions of the Greek Epicurean philosophers and 
sophists. 

VOL. II. L 
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Copies of the fragments unrolled by Sir Humphry Davy, — being 
fee-similes of the original imitations, executed by Sir William Gell, 
' — are annexed to this communication. 

Observations on Naphthaline, a peculiar Substance resembling a Con- 
crete Essential Oil, which is apparently produced during the Decom- 
position of Coal Tar, by Exposure to a Red Heat, By J. Kidd, M,D, 
Professor of Chemistry, Oxford, Communicated by W. H. Wol- 
laston. M.D. F,R.S. Read March 8, 1821. \PhiL Trans. 1821, 
jp. 209.] 

By passing coal tar through a red-hot iron tube, a portion of an 
aqueous fluid, and of a substance like tar, was obtained ; the latter 
JA black, soluble in ether, and partially in alcohol, of an aromatic 
odour, and sweetish taste. It was subnvitted to slow distillation, 
and among other products afforded naphthaline, a white concrete sub- 
stance of an aromatic odour and taste, fusible at 180^, and scarcely 
soluble in water^ but readily so in ether, alcohol, and oils. 

• Of the various characters of this substance, detailed by the author, 
its tendency to crystallize appears the most remarkable ; its vapour 
condenses in rhombic plates, which are sometime^ modified into hex- 
agonal plates, by the incomplete development of the smaller angles 
of the usual rhomb. 

The other substances obtained along with the naphthaline were 
ammoniacal water, and an oil of a bituminous and aromatic odour, 
boiling at 210^, and not congealing at 32°, highly inflammable, and 
readily soluble in alcohol and ether : there was also produced, during 
the latter part of the distillation, a yelloNv farina precipitable from 
its alcoholic solution by water, and fusible. Of these four substances, 
resulting from the distillation of the black liquid obtained by distil- 
ling coal tar. Dr. Kidd thinks that the water and the farina are pro- 
ducts, and the other mere educts of the operation. 

Oh the Aberrations of Compound Lenses and Object- Glasses. By 

• J. F. W. Herschel, Esq. F.R.S. SfC. Read March 22, 1821. [PAiY. 
Trans. 1821, p. 222.] 

To those mathematicians who have investigated the theory of the 
refracting telescope, it has often, says Mr. Herschel, been objected, 
that little practicsd benefit has resulted from their speculations. Al- 
Jthough the simplest considerations sufiice for correcting that part of 
the aberration which arises from the different refrangibility of the 
different coloured rays, yet in the more difiicult part of the theory of 
optical instruments which relates to the correction of the spherical 
aberration, the necessity of algebraic investigation has always been 
f^oknowledged ; although, however, the subject is confessedly within 
itft reach, a variety of causes have interfered with its successful pro- 
secution, and the best artists are content to work their glasses by 
•mpirical rules. In the investigations detailed in this paper, the 



147 

^.uthor's object is, first to present, under a general and uniform ana- 
lysis, the whole theory of the aberration of spherical sur&ces ; and 
then to furnish practical results of easy computation to this artist, 
and applicable, by the simplest interpolations, to the ordinary ma^ 
terials on which he works. In pursuing these ends he has found it 
necessary somewhat to alter the usual language employed by opticab 
writers; — thus, instead of speaking of the focal length of lenses, or the 
radii of their surfaces, he speaks of their powers and curvatures ; de- 
signating, by the former expression, the quotient of unity by the 
number of parts of any scale which the focal length is equal to; 
and by the latter, the quotient similarly derived from the radius in 
question. 

After adverting to some other parts of the subject of this paper, 
more especially to the problem of the destruction of the spherical 
aberration in a double or multiple lens, and to the difficulties whicb 
it involves, Mr. Herschel observes, that one condition, hitherto im- 
accountably overlooked, is forced upon our attention by the nature 
of the formulae of aberration given in this paper ; namely, its de- 
struction not only from parallel rays, but also from rays diverging 
from a point at any finite distance, and which is required in a perfect 
telescope for land objects, and is of considerable advantage in those 
for astronomical use : 1st, The very moderate curvatures required 
for the surfaces ; 2nd, That in this construction the curvatures of 
the two exterior surfaces of the compound lens of given focal length 
vary within very narrow limits, by any variation in either the refrac- 
tive or dispersive powers at all likely to occur in practice; 3rd, 
That the two interior surfaces always approach so nearly to coinci- 
dence, that no considerable practical error can arise from neglecting 
their difference, and figuring them on tools of equal radii. 

An Account of the Skeletons of the Dugong, Two*homed Rhinoceros t 
and Tapir of Sumatra, sent to England by Sir Thomas Stamford 
Raffles, Governor of Bencoolen, By Sir Everard Home, Bart 4 
V.P.R,S, Read March 22, 1821. [PAi7. Trans. 1821, p. 268.] 

In this paper. Sir Everard first describes, by reference to an an- 
nexed drawing, the peculiar form of the skeleton of the dugong, 
which he compares to a boat without a keel, with the bottom upper-* 
most ; so that in the sea the middle of the back is the highest point 
in the water ; and as the lungs are very extensive, they render the 
animal buoyant. As a compensation for legs, the dugong has a pe- 
culiar means of suspending itself in the sea, the centre of the back 
forming the point of suspension, similar to the fulcrum of a pair of. 
scales; this peculiarity explains the form of the jaws, which are 
placed at an angle with the skull, imlike those of any other animal. . 

There is no remarkable difference between the bones of the two- 
homed rhinoceros, compared with those of the single-homed species, 
except that the projection in front of the skull, formed by the union 
of the nasal bones, is more nearly in a straight line and more ex4 
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tended ; in the viscera of these animals there is, however, a more 
marked difference. 

The bones of the Sumatran tapir closely resemble those of the 
American, but the skull of the former has a broader frontal bone, 
and no middle ridge ; the nasal bones are larger, giving a propor- 
tionate increased dimension to the nostrils. The skeleton of the 
tapir differs from that of the rhinoceros in the smaller extent of the 
scapulae and pelvis. 

The stomach of the Sumatran tapir is shaped like that of the rhi- 
noceros; the oesophagus is smooth and cuticular ; the small intestines 
are 69 feet long ; the length and greatest breadth of the caecum is 1 
foot; the length of the colon and rectum is 19 feet 6 inches; the 
spleen is long and narrow ; the kidneys conglobate ; and the lungs 
composed of one principal lobe on each side, of considerable length, 
and two smaller lobes. 

On the Mean Density of the Earth, By Dr, Charles Hutton, F,R,S, 
Read April 5, 1821. [Phil. Trans, 1821, p. 276.] 

Since the first notice of the determination of the mean density of 
the earth by Newton, two experimental inquiries only have been 
imdertaken in relation to it ; namely, in the case of the Schehallien 
experiment by the author and by Dr. Maskelyne ; and by Mr. Ca- 
vendish, who used a method invented by Mr. Mitchell. 

Dr. Hutton proposes in this paper to show by a statement of, and 
observations upon, the two methods, that the preference, in point of 
accuracy, belongs to the mountain experiment over that of the small 
balls employed by Mr. Cavendish ; and the results of this experi- 
ment, duly corrected by that of Mr. Playfair's lithological survey of 
the mountain, give the mean density of the earth equal to 5 times 
the density of water, and not 4'5, a number unfairly assumed on 
some occasions, as the author's final determination. 

In adverting to the advantage that might result from a repetition 
of the mountain experiment in some other favourable situation, and 
with improved means. Dr. Hutton suggests the employment of one 
of the large pyramids of Egypt for the purpose. The mass, he says, 
is sufi&ciently large, and the station for the plummet or zenith sec- 
tor might be taken much nearer the centre of the mass than on a 
mountain, which would give a larger quantity of deviation of the 
plummet. 

The regular figure and known composition of the mass would also 
yield focilities in calculating its attraction ; and, moreover, the devi- 
ation of the plummet might be observed on all four sides. 

On the Separation of Iron from other Metals, By J. F. W. Herschel, 
JEsq. F,R,S, Read April 5, 1821. [Phil Trans. 1821, p, 293. 

Afber adverting to the importance of an easy means of effecting 
the above purpose in analytical inquiries, and to the insufficiency of 
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the usual methods hitherto described, the author proposes the follow- 
ing process. The solution containing the iron is to be peroxidized 
by nitric acid, then neutralized while boiling by carbonate of ammo- 
nium ; the iron fedls, while the other metals, which Mr. Herschel sup- 
poses to be manganese, ceriiun, nickel, and cobalt, remain in solution. 
A few precautions are necessary to insure success in this operation ; 
such as, that the solution must contain no oxide of manganese or ce- 
rium, except in their states of protoxide ; and that during the pre- 
cipitation the solution should be duly diluted and agitated ; and the 
latter portions of the alkaline solution, carefully added so as to avoid 
its excess, though slightly surpassing the point of saturation, give 
rise to no error or inconvenience. 

Mr. Herschel concludes this paper with some observations re- 
specting those peculiarities of the peroxide upon which its separation 
in the above cases depends, and gives some instances of its application 
to practical analysis. 

On the Re-establishment of a Canal in the Place of a Portion of the 
Urethra which had been destroyed. By Henry EeutIc, Esq. Sur- 
geon to the Foundling, and Assistant Strgeon to St. Bartholomew's 
Hospital. Communicated by Sir Humphry Davy, Bart. P.R.S, 
Read April 12, 1821. [Phil. Trans. 1821, p. 300.] 

In this paper Mr. Earle details the case of a man whose urethra 
was much injured in the perineiun by a fall in the year 1813, and 
who continued to suffer difficulty of making water till 1819, when 
he was attacked with retention of luine, followed by effusion and 
mortification ; by which the integuments of the perineum, and more 
than an inch of the canal of the urethra, sloughed away ; forming 
afterwards a large smooth cicatrix, above and below which the mu- 
cous membrane was still visible. After properly dilating the anterior 
part of the urethra, Mr. Earle performed the following operation : — 
A portion of integument was removed, about 1^ inch long and -^ inch 
wide, on the left side of the cicatrix ; an incision was then made 
across the perineum, so as to pare away the callous edges of the ure- 
thra, and the cutis dissected i^om a portion of the integument on the 
right side of the perineum, leaving a smooth space between the tnit 
surfaces to form the lining of the new canal. The integuments on 
the right side were then dissected up, turned over a catheter^ and 
brought in contact with the opposite groove, being kept in their 
place by two ligatures, some straps of adhesive plaster, and a band- 
age. This first operation was attended with partial success ; and the 
patient's general health being disordered, nothing further was d^ne 
tiU the siunmer of 1820, when a second operation was performed av 
follows : — ^A deep groove was made on the right side of the surfece 
denuded of its cutis; a portion of integument was then detached fix)m 
the left side, and properly retained by the quill suture and adhesive 
plaster. About two thirds of the canal were thus completed ; and 
by a thurd operation, upon a smaller seale, the cure was ultimately 
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«fi^ted ; so that in March 1821 the parts were fit for the perform- 
ance of their natural functions. 

Cahulations of some Observations of the Solar Eclipse on the 7 th of 
' September, 1820. By Mr, Charles Rumker. Communicated ht/ 
' thomasYoung, M,D. For. Sec, R.S. ReadMay 10, 1821. [PAi7. 
Trans. 1821,;?. 311.] 

These calculations are founded upon Burckhardt's lunar, and Car- 
fini'ft solar tables. 

An Account of the Re-measurement of the Cube, Cylinder, and Sphere, 
used by the late Sir George Shuckburgh Eveljm, in his Inquiries 
respecting a Standard of Weights and Measures. By Captain Henrj^ 
Kater, F.R.S. Read June 7, 1821. [Phil. Trans. 1821, p. 316.] 

The experiments above adverted to are detailed in the Philoso- 
phical Transactions for 1798 ; and though the greatest attention was 
bestowed on those parts of the inquiry relating to the weight of the 
8oli4f , the method of measuring them is not so fiilly detailed ; Cap- 
tain Kfiter, therefore, was desirous of re-investigating the latter sub- 
ject before the Commissioners of Weights and Measures should make 
their final report. 

The author then proceeds to describe the state of the apparatus; 
and t^e n&eans which he adopted in effecting this measiirement of 
ttare€ sides -of the cube gives for its content 124*1969 inches. 

The length of the cylinder deduced from these means is =5*9960 
lllcilfes, 

ttt^ measiuring the sphere, a brass square was originally employed, 
the side olf which was a little longer than the diameter. The sphere 
being propierly placed and su|^rted within the square, a micrometer 
screw "^hteh passed through one of the sides of the square was brought 
in obitaot with the diameter of the sphere, and the reading of the 
micrometer head noted ; the sphere being then removed, a brass rule of 
known length was put into its place, and the micrometer screw being 
brought in contact with the end of the rule, the difference between 
its length and the diameter of the sphere was obtained, from which 
the latter was determined. Captain Kater details at length the repe- 
tition of Sir George's measurements, where it appears tiiat the ex- 
cess of the diameter of the sphere above the leng& of the rule gives 
0*0012281 inch. The author then proceeded to measure the brass 
tule, the length of which was foimd equal to 6*0063609 inches ; and 
the diameter of the sphere thence deduced gave 113*5264 inches for 
{ts solid content. 

Captain Kater concludes this paper with a table, showing the data 
fumi^ed by Sir George Shuckburgh Evelyn's expeiiments and his own 
measurements ; from which it appears that the weight of a cubic inch 
of distilled water, in a vacuum of 62°, = 252*888 grains of Sir George's 
standard, or = 252*722 grains of the parliamentary standard. 
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An Account of Observations made with the Eight-Feet AstronomiM 
Circle, at the Observatory of Trinity College, Dublin, since the Be- 
ginning of the Year ISIS, for Investigating the Effects of Parallax 
and Aberration on the Places of certain fixed Stars ,• also the Com- 
parison of these with former Observations for determining the Effects 
of Lunar Nutation. By the Reverend John Brinkley, 1),I): F.K,S, 
and M.RJ.A. Andrews Professor of Astronomy in the University 
of Dublin, Read June 21, 1821. [Phil. Trans.lSp, p. S27.3 r 

The observations* of which the details are given in this oommuiii<^ 
cation, were instituted with a view to discover tl^ source of the dif<« 
ferences that have existed between the obseiivations made at Green* 
wich and those at Dublin. Dr. Brinkley's former bbservatians bf cer4 
tain stars pointed out a deviation of about one second from the mean 
place, after having made all usual corrections. Mr. Pond's obsenra^ 
tions pointed out no such deviations. Dr. Brinkley referred the de* 
viations which he had observed to parallax ; and his principal object 
in the present paper is to ascertain how far that opinion is correct^ 
and to show that no change of figure in the Instrument, .nor any un* 
certainties of the changes of refraction, can be admitted as the causes 
of the effects observed. 

As, in deducing the quantity of parallax, the results must be affected 
by any uncertainty in the constant of aberration ; and, in like manner, 
ai in investigatini the constant of aberration, from observations of a 
given star, the parallax, if any, will be involved,— the author adopted 
the following process in reducing the observations; 

The observed zenith distances of a given star were reduced to Ja^ 
nuary 1st, 1819, by the common equations, taking the constant of aber- 
ration s= 20''* 25. The mean of tiiese was taken. Thd correct mean 
zenith distance was supposed equal to this mean — e ; the constant 
of aberration = 20"' 26+ x ; and the semi-parallax = p. The equa- 
tions of condition thus resulting from the respective observations, 
thus contained three unknown quantities. These equations were 
reduced to three by the method of making the sum of the squares of 
the errors a minimum. The solutions of these three equations give 
the values of e and j9, and thence the values of the mean polar distance, 
constant of aberration, and semi-parallax. 

After a very detailed account of the method of conducting his ob- 
servations, instituted with a view of obtaining an explanation of the 
source of the difference of the results of his former observations, and 
of those of Mr. Pond relative to parallax. Dr. Brinkley states his in- 
ability to detect any such explanation, or to obtain any result op- 
posed to his former conclusions : he remarks, however, tiiat the dis- 
cordances between his observations and those made at Greenwich, 
may by some be considered as showing the great precision of modem 
observations, since the whole extent of the absolute difference is only 
about one second. Independent, however, of the interest of tht 
question of parallax, it is important, he observes, to ascertain tfife 
origin of this small difference. 
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On the Effects produced in the Rates of Chronometers by the Proximity 
of Masses of Iron, By Peter Barlow, Esq, of the Royal Military 
Academy, Communicated by John Barrow, Esq. F,R,S, Read 
June 28, 1821. [Phil, Trans, 1821, p, 361.] 

It having been ascertained that during Captain Buchan's voy- 
age to the arctic regions, in 1818, the rates of chronometers dif- 
fered on board and on shore, and this change having been attributed 
by Mr. Fisher to the iron of the vessel, the author felt desirous of 
examining into the effects of the proximity of masses of iron upon 
chronometers' rates, and of determining their causes. In this com- 
munication he details the results of a variety of experiments and ob- 
servations relative to the effects of iron on chronometers placed under 
different circumstances in its vicinity ; whence he concludes, that it 
undoubtedly does alter their rates, but that it does not necessarily 
accelerate them, as suggested by Mr, Fisher; on the contrary, in 
Mr. BeutIow's experiments, it was generally productive of retardation, 
much depending upon the direction of the balance in respect to the 
iron ; and although the law of this influence has not been ascertained, 
it is suggested as a practical conclusion, that on ship-board care 
should be taken to keep chronometers out of the vicinity of any con- 
fiiderable mass or surface of iron ; and as much of the iron of a ship 
is concealed, Mr. Barlow thinks the best way of ascertaining the 
best situation for a chronometer would be to set down a compass in 
any place designed for it, and to observe and compare the direction 
of a needle with that of the azimuthal compass on deck, while the 
vessel is on different tacks; and if the disagreement between the 
two be very considerable, another place should be chosen. 

Lastly, as the power of the iron to disturb the chronometer resides 
on the surface (as in the instance of the compass), and as we know 
generally the distance and direction of a plate, such that its power 
may be equal to the mean action of the iron of the vessel, we are 
thence able to ascertain, before a chronometer is sent on boEird, 
whether the effect of the ship's iron will be to accelerate or retard 
its going. 

On the Peculiarities that distinguish the Manatee of the West Indies 
from the Dugong of the East Indian Seas, By Sir Everard Home, 
Bart, V,P,R,S, Read July 12, 1821 . IPhil. Trans, 1821,;?. 390.] 

The following are the principal differences pointed out by Sir 
Everard Home as characterizing the Manatee of the West Indies 
from that species of the Dugong, lately described to the Society, 
from Sumatra. It differs extemsJly in the shape of the tail, in hav- 
ing neither tusks nor nails, and also in the form of its snout. The 
teeth differ in number ; and though the general form of the skeleton 
is similar, there are fewer vertebra. The stomach differs in the 
shape of the solid glandular part, and of the lateral pouches, but 
both animals feed upon fiici. llie forms of the teeth, however, in 
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these two species are totally different, which shows, says the author, 
how inefficient a mode of classing animals is furnished by the ap- 
pearance of the teeth. 

On a New Compound of Chlorine and Carbon. By Richard Phillips, 
F.R.S.E, F,L,8. M.G,S, S^c, and Michael Faraday, Chemical As- 
sistant in the Royal Institution. Communicated by Sir Humphry 
Davy, Bart. P.R.S. Read July 12, 1821. IPhil. Trans. 1821, 
p. 392.] 

The above substance was discovered by M. Julien, of Abo, in 
Finland, amongst the products arising out of the distillation of cal- 
cined sulphate of iron, with crude nitre in iron retorts. It forms 
white acicular crystals by sublimation, and when passed through a 
green glass tube containing red-hot rock crystal, it is decomposed 
with the deposition of charcoal and evolution of chlorine. It is not 
altered by repeated sublimations in chlorine. It was analysed by 
passing its vapour over red-hot oxide of copper, by which chloride 
of copper and cEirbonic acid gas were produced : the former was de- 
composed by nitrate of silver, and the proportion of chlorine esti- 
mated by that of chloride of silver formed. From this and other 
experiments, the authors conclude that this substance consists of one 
portion of chlorine and two of carbon : they failed in their endea- 
vours to convert it into either of the other chlorides of CEirbon, to 
which, in its physical and chemical properties, it bears however a 
considerable resemblance. 

On the Nerves ; giving an Account of some Ejcperiments on their 
Structure and Functions, which lead to a new Arrangement of the 
System. By Charles Bell, Esq. Communicated by Sir Humphry 
Davy, Bart. P.R.S. Read July 12, 1821. [Phil. Trans. 1821, 
p. 398.] 

In this paper the author proposes to limit his inquiry to the 
nerves of respiration, comprehending under that term all the nerves 
which serve to combine the muscles employed in the act of breathing 
and of speaking; and after showing that the simplicity or com- 
plexity of the nerves Eire as the functions or organizations of the 
parts which they supply, and that, however numerous and complex 
they appear in some parts of the body, they may nevertheless be 
divided into two distinct classes, by ascertaining what parts are ne- 
cessary to life and motion, and what are superadded as requisite to 
higher and more complex enjo3rments and actions ; the former class 
comprehending the nerves of the spine, the suboccipital or tenth, 
and the trigeminus or fifth ; and the latter the eighth pair, the por- 
tio dura of the seventh, the spinal accessory, the phrenic, the exter- 
nal respiratory, and the lingual; Mr. Bell proceeds to a detailed 
account of these nerves, showing, by an examination of the nerves 
of the face, that the two sets differ in structure and sensibility as 
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well as in functicm, and illustrating his positions by a Tariety of ex- 
periments, which, with their resists, are given at length in this 
paper ; and after showing the practical applications of which the 
investigations contained in it Eire susceptible, he concludes by ob- 
serving, that a just estimate of their importance can scarcely be 
formed, till an analogous account of the nerves of the throat, neck, 
and chest shall be laid before the Society, which will show that in 
them also there are the same dbtinctions of structure and functions, 
and that the nerves of respiration may be distinguished and separated 
amidst the apparent intricacy of the general system, and that by 
dividing them, the motions of the several parts, which unite in the 
act of respiration, may be successively stopped ; while their other 
functions, dependent upon their other nerves, are continued. 

By pursuing this investigation, the remaining parts of the nervous 
system are also much simplified, and the apparent confusion arising 
oat of the crossing and re-union of nerves is thus shown to be for 
the purpose of associating the muscles into different classes, for 
combining them in subserviency to different organs, and placing 
them ifhder the guidance of a sensibility more certain in its operation 
than the will. 

Further Researches on the Magnetic Phenomena produced by Electri- 
city ; with some New Experiments on the Properties of Electrified 
Bodies in their Relations to Conducting Powers and Temperature, 
By Sir Humphry Davy, Bart, P.R.S. Read July 5, 1821 . [Phil, 
Trans. 1821,;). 425.] 

In this paper Sir Humphry Davy adds to his former details upon 
the subject of electro-magnetism, by tracing the general effects of 
the action of electricity on conductors, in their relation to this new 
property and to heat. 

The magnetic phenomena he found the same, whether the electri- 
city was small in quantity, and passing through good conductors of 
great magnitude, or whether the conducftors were so iniperfect as 
only to convey a small quantity of electricity. That these magnetic 
powers are not affected by the mobility of the parts of fluids. Sir 
Humphry proved by the electrization of mercury and fusible metal, 
in glass tubes, which were thus made to attract iron filings and mag- 
netic needles, while imperfectly conducting fluids did not, under si- 
milar circumstances, give any polarity to steel. Electricity passed 
through air, however, produces this effect ; and Sir Humphiy has 
succeeded in affecting the arc of fire by the approximation of a 
magnet. 

In investigating the relative conducting powers of substances for 
electricity. Sir Humphry found that a wire kept cool is a better con- 
ductor than when heated ; and the knowledge of this fact led to the 
explanation of a very singular result, namely, that by applying heat 
to one part of a wire in the circuit, its other parts become colder, 
and that by applying cold they become hotter ; thus, when one part 
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of a wire, heated to dull redness in the circuit, is cooled by ice, th^ 
remaining portion becomes white hot, whilst the application of the 
fiame of a spirit-lamp renders the other part colder. 

In discussing the relations of heat, magnetism, and chemical ac- 
tion, to electricity. Sir Humphry particularly adverts to the relative 
elevations of temperature which the different metals undergo during 
the transmission of electricity : thus, when a chain, composed of al-^ 
temate lengths of silver and platinum is made the connecting me-* 
diiun between the poles of a powerful battery, the silver wire being 
four or five times the diameter of the platinum, the former metal id 
not sensibly heated, whilst the latter becomes intensely ignited. 
Now if heat be regarded as material, we cannot suppose that it is 
expelled from the platinum because it may be thus generated in-. 
definitely ; again, if dependent upon, or identical with, electricity, 
its quantity should be similar throughout the metallic chain. In re- 
gard to the magnetism of this chain, the case is different, for every 
part of it exhibits equal magnetic powers ; so that the power appears 
directly as the quantity of electricity. 

Sir Humphry Davy concludes this communication with some ge- 
neral remarks respecting the different phenomena produced by the 
agency of electricity ; whether they depend upon one or more spe- 
cies of ethereal matter, or whether they are merely exhibitions of the 
attractive powers and subtile motions of the corpuscles of common 
matter, are questions which remain for the determination of future 
researches and experiments. 

The Bakerian Lecture, An Account of Experiments to determine the 
Amount of tke Dip of the Magnetic Needle in London, in August 
1821 ; with Remarks on the Instruments which are usually employed 
in such Determinations, By Captain Edward Sabine, of the Royal 
Regiment of Artillery, F.R.S, Read November 22, 1821. [Phil. 
Trans, 1822, p, 1.] 

After describing the imperfections of the instruments in general 
use for ascertaining the dip of the magnetic needle, and adverting to 
the consequent inaccuracy and insufficiency of the observations made 
with them. Captain Sabine gives an account of the form of dipping- 
needle which he preferred for his experiments, and wHch was con- 
structed for him by Mr. DoUond, upon principles laid down by Pro- 
fessor Meyer, of Gottingen. He then enters into minute details of 
the mode of pursuing and verifying his observations, the results of 
which, gained by three different methods, are as follows : viz. by 10 
experiments with Meyer's needle, 70° 2'*9 ; by the times of oscil- 
lation in the magnetic meridian, and in the plane perpendicular to it 
(mean by three needles), 70° 04' ; by the times of vertical and hori- 
zontal oscillation, 7° 02'-6. So that 70° 03' may be considered a6 
the mean dip of the needle towards the north, in August and Sep- 
tember 1821 , within four hours of noon, being the limit within which 
all the experiments were made. 
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Alluding to former observations for the purpose of determining 
the dip in London, the author observes that, independent of any im- 
perfection in the instruments, they were made in houses in close 
built parts of the metropolis, and, therefore, all subject to the in- 
fluence of local attraction ; and, moreover, that the correction found 
by observing the difference of the dip on the outside of the house 
cannot be regarded as an effectual remedy, inasmuch as the needle 
may still have been attracted by iron in the adjoining houses, or in 
the neighbourhood. It is, indeed, only requisite to try needles in 
different situations in a city, to be convinced how little dependence 
should be placed in the accuracy of such results : the author thinks 
that it is rather owing to this cause than to instrumental error, that 
the dip at the Apartments of the Royal Society is stated in the Phi- 
losophical Transactions for the present year to be 71° 06'. To avoid 
this source of error. Captain Sabine conducted the observations which 
form the subject of this lecture in the nursery-ground in the Regent's 
Park, a situation which he regards in all respects eligible, and far 
removed from the influence of iron. 

Some Positions respecting the Influence of the Voltaic Battery in ob- 
viating the Effects of the Division of the Eighth Pair of Nerves. 
Drawn up by A. P. Wilson Philip, M.D, F,R.S, Edinb, Commu- 
nicated by B. C. Brodie, Esq. F.R.S. Read July 5, 1 821 . [PAtV. 
Trans. 1822, p. 22.] 

The positions established by Dr. Philip, to the satisfaction of Mr. 
Brodie, are detailed in this paper in the following order. 

First. When the nerves are divided and the ends not displaced, if 
the animal live some hours, food swallowed before the operation is 
much digested ; but if the ends of the nerves be turned from each 
other, no perfectly digested food is, under the same circumstances, 
found in the stomach, nor does digestion go on though the animal 
live ; but galvanism applied to the nerves occasions a degree of di- 
gestion in the food contained in the stomach, and when galvanized 
the animal does not suffer from dyspnoea. When the nerves are 
simply divided, and the animal lives for six hours, the lungs become 
congested ; but they appear healthy when galvanism has before been 
sent through the lower portion of the divided nerves. 

On some Alvine Concretions found in the Colon of a young Man in 
Lancashire, after Death. By J. G. Children, Esq. F.R.S. SfC. SfC. 
Communicated by the Society for Promoting Animal Chemistry. 
Read December 13, 1821. [Phil. Trans. 1822, p. 24.] 

After detailing the above, and adverting to two other cases of in- 
testinal concretions, Mr. Children describes the appearance and 
composition of the calculi. The nucleus of each was a plumstone 
enveloped in a compact coating of phosphate of lime and ammoniaco- 
magnesian phosphate, and of a fibrous substance alternating in lay- 
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ers ; the animal matter which they contain is chiefly gelatine and a 
little resin ; and the fibrous vegetable matter appears to have been 
derived from the inner coat enveloping the farinaceous part of the 
oat. From other cases, which the author mentions at the conclu- 
sion of his paper, it appears that oatmeal has not unfrequently con- 
tributed to the deposition upon intestinal concretions ; and from the 
analyses which he quotes, the same fibrous matter has been detected 
in them by other chemists. 

On the Concentric Adjustment of a Triple Object-Glass. 5y William 
Hyde WoUaston, M,D. V,PM.S, Read December 13, 1821. 
[Phil, Trans. 1822, p. 32.] 

The centering of a triple achromatic object-glass has always pre- 
sented considerable difiiculties to practical opticians, which Dr. Wol- 
laston has succeeded in removing, with regard to an excellent teles- 
cope in his own possession, by observing the relative position of the 
fifteen small images of aluminous object near the eye-glass, which are 
formed by the binary combinations of the reflexions of the six sur- 
faces concerned, and which are seen by an eye situated beyond the 
object-glass, and assisted, if required, by a lens. When these images 
are all in the same right Hne, it is obvious that the glasses are not 
only well adjusted together, but that each is well centered ; and by 
means of four screws acting on each glass. Dr. Wollafiton was able 
to make the adjustment so complete, as considerably to improve the 
powers of the instrument. 

On a New Species of Rhinoceros found in the interior of Africa, the 
Skull of which bears a close Resemblance to that found in a Fossil 
State in Siberia and other Countries. By Sir Everard Home, Bart. 
V.P.R.S. Read December 13, 1821. IPhil. Trans. 1822, p. 38.] 

The animal described in this paper was shot about 300 miles west 
of La Goa Bay, 6 miles from the city of Mashow, and 1000 miles in 
a straight direction from the Cape of Good Hope. It is graminivorous, 
and not gregarious. The skull is 36 inches long ; and the position 
of the horns, though differing in many respects from those of other 
existing species, bear so close a resemblance to those of the fossil 
skulls from Siberia, as to leave no prominent characteristic mark be- 
tween them ; hence the author doubts whether many races of ani- 
mals supposed to be extinct are really so : he thinks it probable that 
they may have retired to uninhabited parts of the globe. The small 
capacity of the skull of the rhinoceros, as compared with that of the 
elephant, accounts for its inferior intellect, for the extreme diflSculty 
of rendering the animal tractable, and for the failure of all attempts 
that have been made at taming him ; and renders it not improbable 
that the imicom, not to be tamed, mentioned by Job, is identical with 
the rhinoceros, since no other animal so devoid of intellect has ever 
been described, In that age, says the author, the short horn, which 
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wnnot be regarded as a defensive weapon, might easily have been 
overlooked, and the smoothness of the skin would give it a greater 
ledemblance to the horse than any other animal. 

This paper is accompanied by two plates, exhibiting the skull of 
the African and of the fossil Siberian rhinoceros, and a fossil horn of 
the latt^« 

Extract of a Letter from Captain Basil Hall, R,N. F,R.S. to William 
Hyde Wollaston, M,D, V,P,R,S, containing Observations of a Comet 
seen at Valparaiso, Redd January 10, 1822. [PhiL Trans. 1822, 

. P' 46.] 

The comet described in Captain Hall's letter was visible for 33 
days in the months of Apnl and May, 1821 . During the first week 
its nucleus was bright and distinct ; but being then in the interior of 
the country, he did not commence observing it till the 8th of Apnl, 
when its nucleus had become so indistinct as to render its measure- 
ment by the micrometer uncertain. On its first appearance, the 
comet appeared of a dull white, and its tail presented a dark streak 
between its sides* giving it the appearance of being split. On the 
second evening the tail subtended an angle of 7°, reaching to p Ceti ; 
on the seventh the nucleus was less bright, and the tail shorter, 
arising, probably, from the increased distance of the comet. The tail 
was at first nearly at right angles to the horizon, but each succeed- 
ing night it inclined more to tiie south. Tables of the observations 
and some sketches of the appearance of this comet accompany Cap- 
tain Hall's communication. 

Elements of Captain Hall's Comet. By J. Brinkley, D.D. F.R.S. and 
M.R.I.A. and Andrews Professor of Astronomy in the University of 
Dublin. In a Letter addressed to W.U.W6QB&ton,M.D . V.P.R.S. 
Read January 10, 1822. [Phil. Trans. 1822, p. 50.] 

Dr. Brinkley remarks that the comet observed by Captain Hall is 
interesting to astronomers on accoimt of its small perihelion distance, 
for there are only three, out of 116, in M. Delambre's catalogue, 
that pass nearer to the sim. On the 8th of April it was distant from 
the earth 1*41, and on the 3rd of May, 2*64, the sun's distance from 
the earth being unity. 

Dr. Brinkley also remarks that it is probably the same comet that 
was observed in 1593; it agrees with that in its small perihelion 
distance, and great inclination. Of that comet, the inclination was 
88°, and the perihelion distance *089 ; of this, the inclination is 106° 
44', and its perihelion distance *093. 

To the proximity pf this comet to the sun, when on the north 
side of the ecliptic, in February and March last, before it passed its 
perihelion. Dr. Brinkley attributes its having escaped European ob- 
servers. It was never more than a few degrees from the sun, and 
therefore could not have been visible. The author then points out 
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the unusual circumstances relative to this comet, which have involved 
the computation of its elements in difficulties not often met witl^, 
and which induce him to request Dr. Wollaston to lay the metiiod 
hy which he proceeded before the Royal Society. 

On the Electrical Phenomena exhibited in Vacuo, By Sir Humphry 
Davy, Bart, PM.S, Read December 20, 1821. [PhiL Trans. 
1822, p. 64.] 

The relations of electricity to space, as nearly void of matter as it 
can be made on the earth's surface, are connected with many im- 
portant queries bearing upon the nature of heat, light, electricity, and 
magnetism. 

The vacuum used by Sir Humphry Davy was that above the mer- 
cury in the barometer tube> and a more perfect one produced in the 
same way by fiised tin ; the former he found always permeable to 
electricity, but the colour and intensity of the light in traversing the 
mercurial atmosphere was remarkably affected by its temperature ; 
it became green and vivid when the tube was heated, and was scarcely 
perceptible in a very dark room, when it was cooled to 0° ; which 
phenomena, as well as some others described by the author, are refe* 
rable to the varying density of the mercurial vapour. The admission 
of a little air rendered the light blue, and improved the conducting 
power of the medium. The most perfect vacuum that could be ob- 
tained above fused tin, was also permeable to electricity ; but the 
light was yellowy and exceedingly pale, and only slightly increased 
by heat. Electric and magnetic repulsions and attractions took place 
in the mercurial vacuum, as in air ; — a circumstance which shows, 
says Sir Humphry, that they are not dependent upon elastic ponder- 
able matter, and point them out as primary causes of other electrical 
phenomena. 

From the aggregate results of his researches, the author thinks it 
evident that the light, and probably the heat, generated in electrical 
experiments, depend principally upon some properties or substances 
belonging to the ponderable matter through which it passes, and 
they render it probable that it is entirely owing to this source. 

Croonian Lecture. On the Anatomical Structure of the Eye ; illus- 
trated hy Microscopical Drawings, executed by F. Balier, Esq, By 
Sir Everard Home, Bart, V,P,R,S. Read November 15, 1821. 
IPhil, Trans. 1822, j». 76.] 

Having ascertained, by the aid of Mr. Bauer's microscopical obser- 
vations, that neither the marsupium nor the ciliary processes are 
muscular, and therefore inadequate to those adjustments of the cry- 
stalline lens requisite for distinct vision ; and that the structure of the 
choroid coat is also membranous, — ^the author turned his attention 
to the structure of the iris, which in the human eye resembles that 
of the quadruped developed by Mr. Maunoir in his Treatise on the 
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Artificial PupU, consisting of an anterior membranous and a poste- 
rior muscular coat ; the latter, in the act of contraction, presses 
back the lens upon the vitreous humour, the elasticity of which 
causes it again to advance when the sphincter muscle of the iris re- 
laxes. In proof of the correctness of this opinion. Sir Everard ad- 
duces some experiments illustrative of the influence of belladonna 
upon myopic eyes. 

Having ascertained that the marsupium is not muscular, I could 
only consider it, says the author, as a screen preventing the pencils 
of rays that fall upon the portion of the retina within the axis of the 
optic nerve, from extending to the outer portion. And after explain- 
ing to Mr. Dollond, that the situation of the bird's eye in the head 
makes the image of a distant object fall upon the retina within the 
axis of the optic nerve, and of a near one without that axis, as the 
bird only sees the object with one eye at a time ; but the human eye, 
and that of quadrupeds, will have the image of a distant object fall 
on the retina, without that axis, both eyes being turned to the ob- 
ject ; — he said that the inner portion of the bottom of the bird's eye 
was more extensive than the outer, and made a portion of a larger 
curve ; consequently, was at a greater distance from the lens, and 
thirefore adapted to longer pencils of rays fitting it for distant vision ; 
irhile the outer portion being nearer, tiie lens was fitted for seeing 
near objects, the marsupium confining the rays, and preventing the 
vision hx)m being confused. 

In the human species and quadrupeds, the bottom of the eye has 
one uniform cmre, the portion within the axis of the nerve being 
smaller than the outer, which is the very reverse of what it is found 
to be in birds, adapting both eyes to see the same distant object at 
one time. 

A Letter from John Pond, Esq, Astronomer Royal, to Sir Humphry 
Davy, Bart, President of the Royal Society, relative to a Derange- 
ment in the Mural Circle at the Royal Observatory, Read Novem- 
ber 22, 1821. [Phil, Trans, 1822, p, 86.] 

On the Finite Extent of the Atmosphere. By William Hyde Wol- 
laston, M,D. V,P,R,S. Read January 17, 1822. [Phil, Trans. 
1822, jp. 89.] 

It has been inferred from measuring the barometrical pressure at 
different elevations, that the earth's atmosphere extends to the 
height of 40 miles, beyond which limit we are left to conjectures, 
founded on the supposed divisibility of matter ; which, if infinite, in- 
dicates an infinity of atmosphere. If, however, it consist of ultimate 
indivisible particles, then expansion of the medium composed of them 
must cease at that point where the force of gravity downwards, upon 
a single particle, is equal to the resistance arising from the repuliive 
force of the mediiun. If we adopt the latter hypothesis, no part of 
our atmosphere could ever leave the earth ; if the former, every pla- 
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netary body milst possess its respective share, provided we rest ou^ 
reasoning upon the known properties of matter. The author, there- 
fore, thought it deserving of consideration, whether, in any instance, 
any deficiency of atmosphere could be proved, and whether, from 
such source, any conclusive argument could be drawn in favour of 
ultimate atoms of matter in general ; for since the chemical law of 
definite proportions applies to all forms of matter, if it can be proved 
that any one body consists of particles no longer divisible, we then 
can scarcely doubt that all others are similarly constituted. In re- 
spect to t^ non-existence of an atmosphere round the moon. Dr. 
Wollaston observes, that the quantity of such matter retainable by a 
body of the moon's magnitude, jcould not give rise to any phenomena 
observable by our instruments ; that we should therefore Ipok for in** 
formation in an opposite direction, and examine that body which has 
the greatest power ^ if we thare &ad no appearance of an atmosphere^ 
we may infer that our own is peculiar to the earth. In respect to 
the sun, for instance, if we calculate at what apparent distance from 
his body his force is equal to that of gravity at the surface of the 
earth, it is there that his power would be sufficient to accumulate, 
from an infinitely divisible medium filling all space, an atmospherer 
fully equal in density to our own, and therefore producing a refrac- 
tion of more than 1^ in the passage of rays obliquely through it. 

Dr. Wollaston then proceeds to show, from a detail of observations^ 
of the passage of Venus near the sun in superior conjunction, which* 
took place in May last, that no such retardation in the motion of 
that planet could be perceived in her progress toward the sun, as 
would occur from increasing refraction, and that the phenometMm 
does not offer the least evidence of the existence of a solar atmo^ 
sphere. 

After some suggestions respecting the best means of pursuing this 
investigation. Dr. Wollaston observes, that he has dwelt perhaps 
more upon the consideration of a solar atmosphere than may seem 
necessary to those who will consider the phenomena of the occulta- 
tions of Jupiter's satellites by the body of the planet, the approach 
of which is regular, till they appear in contact, instead of being re- 
tarded by the refraction arising from an atmosphere so extensive as 
Jupiter should attract to himself, from an infinitely divisible medium 
filling space. 

Since the mass of Jupiter is 309 times that of the earth, tjie distance 
at which his attraction is equal to gravity must be about 17''6 times 
the earth's radius ; and since his dmmeter is nearly 1 1 times greater* 
than that of the earth, 1*6 time his own radius will be the distance 
frt)m his centre at which an atmosphere equal to our ovm should oc- 
casion a refraction exceeding 1^. To the fourth satellite this distance 
wouM subtend an angle of about 8^ 87 ^ so that an increase of den- 
sity to 3^5 times that of our common atmosphere would be more than 
sufficient to render the fourth satellite visible when behind the cen- ' 
tre of the planet, and consequently to make it appear on all sides at- 
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tiie same time. The space of about six miles in depth, within which 
tltts increase of density could take place according to known laws of 
barometric pressure, would not subtend to our eye so much as ^^irth 
' of a second, a quantity not to be regarded in an estimate where so 
much latitude has been allowed for errors. 

In concluding this paper. Dr. WoUaston remarks, that although 
in reference to a solar atmosphere some doubt may be entertained in 
consequence of peculiar effects of heat, no such error can be suspected 
in regard to Jupiter ; and as that planet has not its due share of an 
infinitely divisil^ atmosphere, there seems no ground upon which 
the phenomenon of the earth's atmosphere can be maintained, but on 
the supposition of ultimate atoms oi definite magnitude, no longer 
divisible by repulsion of their parts. 

On the Expansion in a Series of the Attraction of a Spheroid, By 
James Ivory, M.A. F.R.S. Read January 17, 1822. [PAt7. 
Trans. 1822, p. 99,] 

Mr. Ivory's principal object in this paper appears to be the re- 
moval of some difficulties in the demonstration of the method of de- 
veloping the attractions of spheroids in an infinite series, as employed 
by Laplace in the M^canique C{leste, It is natural to think, he ob- 
serves^ that the theory of the figure of the planets would be placed 
OH a firmer basis if it were deduced directly from the general prin- 
ciples of the case, than when it is made to depend on a nice and 
scHnewhat uncertain point of analysis ; and he conjectures that the 
tlieory will probably be found to hinge oh this proposition, — ^that a 
spheroid, whether homogeneous or heterogeneous, cannot be in equi- 
librium by means of a rotatory motion about an axis, and the joint 
eff^t of tlie attraction of its own particles and of the other bodies of 
the system, u^dess its radius be a function of three rectangular co- 
ordinates ; for if this proposition w^re clearly and rigorously demon- 
strated, the analysis of Laplace, on changing the ground on which it 
is built, would require little or no alteration in other respects. 

Without, however, attempting to demonstrate this proposition in 
ail its extent, the author has substituted a more direct and ^mple 
mode of argument than that of Laplace, which is perfectly conclusive 
with respect to all the cases to which the theorem in question can 
possibly require to be applied. He has shown that by immediately 
transforming a given expression into a function of three rectangular 
coordinates, we obtain the same development as is deduced in the 
M^canique Celeste, by a more general and complicated mode of reason- 
ing, which seems to be so far objectionable, as it tends to introduce a 
variety of quantities into the series which do not alter its total value, 
since they destroy each other, but which may possibly interfere with 
the accuracy of its application to particular cases, in which it may be 
employed as a symbolical representation: for example, when any 
finite number of tennis is assumed as affording un approximate value ; 
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since, if the expression developed has not been reduced to the form 
of a function of three rectangular coordinates, the development may 
contain an infinite number of terms, which are introduced by the 
operation without being essential to its final result. He takes for 
the example of such a case the equation of a spheroid, prominent be- 
tween the equator and the poles, somewhat resembling the figure which 
was once attributed to Saturn ; and he shows that its development 
in the form required will contain an infinite number of quantities 
arising from the expansion of a radical, which are not to be found in 
the original function. 

Mr. Ivory considers, in the second place, the differential equation 
that takes place at the surface of a spheroid, and the demonstrations 
which have been published by Laplace and by Poisson ; and he con- 
cludes that this equation is wanted neither for proving the pos- 
sibility of the development, nor for calculating its terms; but in 
this plainer way of considering the matter, it appears that the de- 
velopment does not represent the given expression, when that ex- 
pression is not an explicit function of three rectangular coordinates, 
in the same sense that it does when it is such a function. There 
is, therefore, a difiiculty left unexplained ; and we may be permit- 
ted to doubt whether so important a part of the celestial mechanics 
as that regarding the figure of the planets, rests with suflBlcient evi- 
dence on the doctrine laid down concerning the generality of the de- 
velopment. 

On the late Extraordinary Depression of the Barometer, By Luke 
Howard, Esq. F.R.S. Read January 24, 1822. IPhil. Trans. 
1822, p. 113.] 

On the evening of the 24th of December last, Mr. Howard found 
the barometer at his house at Tottenham Green at 28*20 inches. 
The wind was moderate at S.E., the temperature 45°, and water 
boiled freely at 210°. At 1 1 p.m. the barometer fell to 27*96 inches, 
and at 5 a.m. on the 25th to 27*82, below which the author thinks 
it did not descend. By 8 a.m. it again reached 28. In the twenty- 
four hours preceding, 0*8 inch rain had fallen, but in the twenty- 
four hours following there fell none, nor was the wind strong. By 
midnight on the 25th the quicksilver reached 28*07 inches, and re- 
mained there during the twelve hours following, — a thing very rare 
in our climate. The quicksilver then rose in an uninterrupted curve, 
and on the 31st touched upon 30 inches, with fine weather. A di- 
agram showing the state of the barometer during the last two months 
of 1821, as well as the quarter of the wind and quantity of rain Mien, 
accompanies this paper. During these two months the rain amounted 
to 10*10 inches, a quantity without precedent in the same space of. 
time at London. 
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On the anomalous Magnetic Action of Hot Iron between the White 
and Blood-red Heat. By Peter Barlow, Esq, of the Royal Mili- 
tary A cademy. Communicated by Major Thomas Colby, of the Royal 

; Engineers, F.R.S. Read January 24, 1822. [Phil. Trans. 1822, 

• ;?. 117.] 

Finding the attractive power of soft malleable iron and steel for a 
magnet greater than that of cast-iron and hard steel, the author was 
jdesirous of ascertaining th^ effect of heating these bodies in a fur- 
nace, so as to render them perfectly soft, upon their magnetic power. 
With this view the bars were rendered white-hot, and being placed 
in the direction of the dip, their powers were found nearly equal. It 
was however found that there was a point between the white heat, 
at which all magnetic action was lost, and the blood-red heat, at 
which it was strongest, at which the iron attracted the needle the 
/contrary way to which it did when cold ; viz. if the bar and com- 
pass were so placed that the north end of the needle was drawn to it 
when cold, the south end was attracted during the interval above- 
mentioned. 

The author then proceeds to detail some further experiments in 
illustration of this anomalous magnetic action, from which it appears 
lihat the quantity of magnetic at^ction at a red heat is influenced 
^y the height or depth of the centre of the bar fron^ the compass ; 
and as the natural effect of the cold iron was changed by placing the 
compass below the centre of the bar, it became a question how far 
,the negative attraction was also changed. To decide, the compa^ 
was lowered to within six inches of the bottom of the bar, when the 
cold- iron produced a deviation of 21°, by attracting the south end of 
the needle. At a white heat its power ceased ; but as this subsided 
to bright red the negative attraction amounted to 10^°, the north end 
of the needle being attracted to the iron ; it then gradually returned 
•to due north, and ultimately to 70° 30' on the opposite side. 

Mr. Barlow then gives the restilts of another series of experiments 
made with the bars inclined in the direction of the dipping-needle, 
showing that where the negative attraction was greatest the natural 
attraction was least, that is, opposite the middle of the bar, or in the 
place of no attraction. ' 

Being doubtful how far the heat itself, independent of the iron, 
might be the cause of the anomalous action above described, the 
author substituted a heated copper bar for that of iron, but it pro- 
•duced no motion in the needle. He thinks it probable that the 
anomalies may depend upon the iron cooling faster towards its exr 
tremities than towards its centre, one part of the bar thus becoming 
magnetic before the other, and choosing a different species of at- 
traction. 
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Observations for ascertaining the Length of the Pendulum at Madras 
in the East Indies, Latitude 13° 4' 9"*1 iV.; with the Conclusions 
drawn from the same. By John Goldingham, Esq. F.R.S. Readf 
January 31, 1822. [Phil. Trans. 1822, p. 127.] 

The observations detailed in this paper are comprised in two se- 
ries. By the result of the first, the pendulum of experiment, which 
was constructed upon the same principles as that used- by Captain 
Kater, and described in the Philosophical Transactions for 1819, was 
found to make 86166,108 vibrations in twenty-four hours, and by tiie 
result of the second series, 86166,048, the mean being 86166,078;* 
so that the result of each series differs from the mean only-rv-9^tii of 
a beat in twenty-four hours. 

The length of the seconds pendulum at Madras, deduced as the 
mean of these two series of observations, is 39*026302 inches of Sir 
George Shuckburgh's scale, at the temperature of 70° in vacuo, and 
at the level of the sea. 

By comparing this with the length of the pendulum vibrating ee^ 
conds in London, we obtain -rrf -tb- ^^ ^^ ellipticity of the earth, 
which is very nearly the mean deduced from the observations of Cap*- 
tain Kater in England, and those of the French mathematicians. 

Account of an Assemblage of Fossil Teeth and Bones of Elephant, 
Rhinoceros, Hippopotamus, Bear, Tiger, and Hycena, and sixteen 
other Animals ; discovered in a Cave at Kirkdale, Yorkshire, in the 
year 1821 : with a comparative View of five similar Caverns inva^ 
rious Parts of England, and others on the Continent. By the Rev* 
William Buckland, F.R.S. F.L.S. Vice President of the Geological 
Society of London, and Professor of Mineralogy and Geology in the 
University of Oxford, 8(0. 8fC. 8fC. Read February 21, 1822. [PAtt 
Trans. 1822, ;?. 171.] 

The rock in which the cavern, mentioned in the titie of this paper, 
is formed, is that species of limestone called Oolite. Its greatest 
length is from 250 to 300 feet, and its breadth and height vary frcmi 
two to seven feet, there being few places in which it is possible to 
stand upright. Its bottom was covered by a sediment of mud, and 
the roof and sides, as well as the surface of the mud, were incrusted 
by stalactitic matter. The animal remains were found, not upon the 
surface, but in the lower part only of tins muddy deposit, and in the 
stalagmitic accumulations beneath it, and were thus remarkably pre- 
served from decay. The teeth and bones hitherto discovered are 
those of the hyaena, fox, bear, of an animal of the tiger kind, of the 
elephant, rhinoceros, hippopotamus, and horse, of the ox and some 
species of deer, of the water rat and the rabbit. They were strewed 
promiscuously over the bottom of the cave ; the bones, with very few 
exceptions, being broken and apparentiy gnawed ; for upon many of 
them marks were detected fitting the form of the canine teeth of the 
hyaenas that were found there : whence it appears probable that this- 
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W8U9 once a den of hyaenas, who dragged into its recesses the other 
animal bodies, whose remains are mixed indiscriminately with their 
own ; a conjecture, says the author, rendered ahnost certain^ by the 
discovery of a portion of solid calcareous excrement, recognized by 
the keeper of the Menajgerie at Exeter 'Change, from its resemblance 
to that of the Cape hyaena ; the analysis, too, of this excrement shows 
its derivation from bones, as it consists chiefly of phosphate and car- 
bonate of lime. 

It appears from the researches of M. Cuvier, that the fossil bysma 
was nearly one third larger than the largest of the modem i^cies^ 
of the habits of which the author gives an account, with a view of 
verifying and illustrating his opinion concerning the state and origin, 
of the contents of the Yorkshire cave. Even the abundance of tha 
remains of water rats, he says, is consistent with the omnivorous ap- 
petite of modem hyaenas. In respect to ruminating animals, as they 
jform.the ordinary food. of beasts of prey* the quantity of their bones 
is not surprising ; but the abundant occurrence of some of the other 
remains, in a cave of the dimensions of that described, is not so ob- 
vious ; since such animals as the elephant, rhinoceros, and hippopo- 
tamus, could not possibly have found an entrance, and since it is 
foreign to the habits of the hyaena to prey on the larger pachyder- 
mata. As a solution of this difficulty, the author supposes that the 
remains in question are those of individuals who died a natural death; 
and though the hyaena would neither have had strength to kill an 
elephant or rhinoceros, nor to drag home the entire carcase of a dead 
one, yet he might convey the most bulky animals piecemeal into his 
den, supposing them to have died in the neighbourhood. From this 
view of the subject it appears probable that the accumulation of these 
bones went on during a succession of years, while the animals in 
question were natives of this country ; and the general dispersion of 
similar bones through the diluvian gravel of high latitudes, over a 
great part of the northern hemisphere, shows that the period at 
>yhich they inhabited these regions was that immediately preceding 
the formation of this gravel, and that they perished by the waters that 
produced it. Moreover, as all these animals belong to species now 
unknown, and as there is no evidence of their ever having existed 
subsequent to the formation of the diluvium, we may conclude that 
the period at which the bones were introduced into the Kirkdale eave 
was antediluvian. That these extinct species never re-established 
themselves after the deluge, seems proved by the total absence of 
their remains in the varieties of postdiluvian accumulations of sand, 
mud, and peat, in which, however, we find the remains of horses, 
deer, and some other animals. 

The phenomena, then, of this cave seem referable to a pmod at 
which the world was inhabited by land animals bearing only a general 
resemblance to those now existing, before the last inundation of the 
earth. So completely, however, had the violence of that tremendous 
convulsion destroyed and remodelled the form of its antediluvian sur- 
face, that it is only in caverns protected from its ravages that we may 
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hope to find undisturbed evidence of the events occurring in the im- 
mediately antecedent period ; and such seem to be the bones and 
stals^mite formed before the introduction of the diluvian mud in the 
Kirkdale cave. 

The author then proceeds to take a general view of the operations 
successively going on in this cave, founded upon his previous minute 
descriptions of its contents; of its eailiest period when it was an un- 
occupied aperture ; of its second period, when tenanted by hyaenas^ 
during which, as well as the former, stalagmite and stalactite wepe 
forming, though necessarily interrupted by the ingress and egress of 
its lodgers ; of the third period, when the animals were extirpated 
and the mud introduced, and which appears therefore to have been 
that of the deluge ; and of the fourth and last period, during which 
the superficial stalagmite incrusting the mud was formed, and in 
which no creature appears to have entered the cave till it was opened 
last summer, and no other process to have been going on than the 
uninterrupted formation of stalactite. 

The stnita of diluvial sediment seem to mark the point of time at 
which the latter state of things began, and the former ceased; and 
the limited quantity of postdiluvian stalactite, no less than the un- 
decayed condition of the bones, tends to show that the time elapsed 
since the introduction of the mud has not been of excessive length. ' 

Professor Buckland concludes this paper with an application of the 
arguments arising out of the detail of hjcts which it contains, to the 
illustration of other similar phenomena, where the evidence of their 
origin is less complete ; of these, five are in our own country, and 
the author avails himself of their history, together vrith that of titt 
Kirkdale cave, to elucidate the account of analogous caverns, which 
have been more or less perfectly examined in various parts of the 
Continent of Europe. 

Communication of a curious Appearance lately observed upon tHe 
Moon. By the Rev, Fearon Fallows. In a Letter addressed to 
John Barrow, Usq. F.R,S. Read February 28^ 1822. [PAi?. 
Trans. 1822, p. 237.] 

On the evening of the preceding 28th November, Mr. Fallows ob- 
served a luminous spot on the dark part of the moon's limb, whicb, 
by aid of a four-feet achromatic telescope, of a power of 100, seemed 
like a star of the sixth magnitude ; three others much smaller were 
also remarked, but want of proper instruments prevented Mr. Fallows 
from ascertaining their situation. On the 29th, the large spot was 
as brilliant as on the preceding evening, the other two nearly invisb- 
ble, and the third and most brilliant of the small spots had disap- 
peared. On the 30th, the weather prevented further observations. 
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On the Difference in the Appearance of the Teeth and the Shape of the 
Skull in different Species of Seals. By Sir Everard Home, Bart. 
V.P.R.S. Read February 28, 1822. (Phil. Trans. 1S22, p. 2S9.] 

. In this paper, which is illustrated by three drawings. Sir Everard 
brings before the Society an account of some pecidiarities in the 
iskuU and teeth of different species of Seals, in order to prevent mis^ 
takes being made when fossil remains of that animal are met with; 
The first drawing is of the skull of the lai^e seal, from the South 
Seas ; the second, from a seal shot near the Orkneys; and the third, 
from a seal's skull in the Museum of the CoUege of Surgeons, from 
New Gepirgia, near the ice towards the South Pole. In all tiiese the 
teeth differ in form, which the author suggests may arise from the 
shell fish on which they live being of different kinds. 

Experiments and Observations on the Development of Magnetical 
properties in Steel and Iron by Percussion. By William Scoresby, 
Jun. Esq. Communicated by Sir Humphry Davy, Barf. P^R^S, 
Read March 7, 1822. [Phil. Trans. 1822, p. 241.] 

The result of the experiments detailed in this paper are, that 
merely haijcunering a bar of soft steel upon pewter and iq)on stone^ 
givQs it a feeble magnetic power ; but that the same bar hammered 
vertically upon a poker, became much more powerfully magneticr 
On inverting the bar a single blow ne^ly destroyed its magnetism, 
*while the effect of twp blows was to change tiie poles. Several 
blows upon th$ end of the bar when in the plane of the magnetic 
equator, ajsp destroyed polarity. Increase in the length of the bars 
j^ugme4ted the loagnetisgn thus given by percussion. A strong mag-r 
net properly tempered was uniformly injured by hammering, but 
most rapidly when the iiorth pole was upwards ; after the magnetism, 
however, had been thus reduced.to a. certain extent, the power ber 
pame nearly stationary, so that striking it in any position with the 
same hammer, occasioned scarcely any change of intensity. 

The strong niagnetizing effect of percussion on sofb steel, induced 
Mr. Scoresby to apply the property to the formation of magnets, and 
lie succeeded in giving to them considerable lifting powers, evbry 
jcare being taken to exclude all magnetic substances, and especially 
to free the bars of magnetism before the experhnent. 

.The author also examined the effects of percussion npoii soft stee) 
magnets, and upon cast iron* 

A soft steel magpet, lifting 1000 grains, when placed vertically 
upon a poker, with its Qorth pole upwards, had its magnetism de« 
fitroyed by five blows. 

A bar of soft iron hammered vertically upon the poker could not 
be made to lift more than between 6 and 1 1 grains. A cast iron bar 
of the same size, and similarly treated, lifted 37 grains, and, having 
acquired this power, its magnetism was nearly destroyed by five 
blows with the north pole upwards, 
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On the Alloys of Steel. By J. Stodart, Esq, F.R,S. and Mr, M. 
Faraday, Chemical Assistant in the Royal Institution. Communi- 
cated by J. Stodart, Esq. F.R.S. Read March 21 , 1822. [Phil. 
Trans. 1822,^.253.] 

The metals which form the most valuahle alloys with steel, for the 
purpose of manufacture into cutting instruments, are silver, platinum, 
rhodium, iridium, osmium, and piaUadiiun. Eight pounds of Indian 
steel, alloyed with -rJ^th of pure silver, formed a Very hard and 
tenacious compound, well adapted to the manufacture of cutlery and 
several edge tools. Ten pounds of the same steel with x-firth of 
pure platinum, produced an alloy less hM but mdre tough than the 
former. 

With rhodium, iridium, and osmium the alloys were also excellent; 
but the scarcity of those metals prevelits their getieral introduction 
into the manufactory. 

The authors then state the processes of analjrsis which they 
adopted to assure themselves of the composition and perfection of 
the respective alloys. 

The alloy with platinum is rapidly acted upon by sulphuric acid ; 
and to ascertain the presence of the platinum, the residuary black 
powder of this solution, after having been heated red hot, is to be 
treated with nitro-muriatic acid, and the platinum reduced by heat. 

The residuary matter of the alloy of silver, when similarly acted 
on by dilute sulphuric acid, was dissolved in nitric acid, and tested 
by muriatic. The residue of the alloy of palladium having been 
heated, was dissolved in nitro-muriatic acid, and precipitated by 
prussiate of mercury. From the rhodium residuiun the iron was re- 
moved by muriatic acid, and long digestion in nitro-muriatic acid 
gave an easily distinguishable muriate of rhodium. The residue of 
iridium and osmium was decomposed in the usual way by the action 
of caustic soda. 

The rapid action of . dilute sulphuric acid upon these alloys, as 
compared with pure steel, is next adverted to, and is referred to 
electrical action, a voltaic combination being produced by the libe- 
ration of the difficultly oxidable metal. 

The black insoluble residue of these alloys, obtained by the actioil 
of dilute sulphuric, appear to be peculiar compounds. When boiled 
in dilute muriatic acid, protoxide of iron is di«Bolved, and a black in- 
soluble compound remains, which, when dried and heated to 400*^, 
bums like pyrophorus, leaving protoxide of iron arid the alloying 
metal : hence, say the authors, during the action of tiie acids on the 
steel, a portion of hydrogen enters into combination with part of tliel 
metal and charcoal, and forms an inflammable compound not acted 
on by the acids. The action of nitric acid on some of these residna 
produces a deflagrating compound, especially that from the alloy of 
platinum. 

This paper concludes with some observations on the probable im* 
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portance of some triple alloys, and on the substitution of pure iron 
for steel in the formation of alloys. 

Some Observations on the Buffy Coat of the Blood, 8fC. By John 
Davy, M.D. F.R.S. Read April 18, 1822. [PAt7. Trans. 1822, 
p. 271.] 

The peculiar appearance which the blood sometimes assumes after 
its coagulation, and which has been termed " buff," has been referred 
by Mr. Hewson to its increased tenuity and slow coagulation. Dr. 
I)avy is inclined to ascribe the separation of the colouring matter 
from a part of the coagulum, or diminished viscidity to the former 
rather tiban the latter cause ; for he has remarked that blood drawn 
in several inflammatory diseases coagulates with its usual rapidity, 
«nd yet forms the bu£Fy coat : its specific gravity also rather exceeds 
than falls short of that of healthy blood. 

Dr. Davy next adverts to the opinion that the age of the morbid 
adhesions, which on dissection are often found to connect together 
serous membranes, is proportionate to their strength ; but as he has 
found strong adhesions formed in twenty-four hours between surfaces 
of the pleura, in consequence of inflammation artificially excited; and 
as he has remarked a peculiar tenacity in the coagulable lymph of 
the blood, enabling it to be drawn out into bands and fibres, which 
become solid and opake, and thus represent ordinary adhesions, he 
is inclined to doubt the correctness of the above opinion. 

Lastly, the author mentions the supposed pouring out of serous 
fluids into certain cavities, after death; and cites experiments to 
show that, under ordinary circumstances, no such effusion or exu- 
dation of serum takes place. 

On the Mechanism of the Spine, By Henry Earle, Esq. F,R.8. 

Surgeon to the Foundling, and Assistant Surgeon to St, BartholO" 

mew's Hospital Read April 25, 1822. [Phil. Trans. 1822, 
p. 276.] 

In examining the structure of the vertebrae in diflferent animals,, the 
author was particularly struck with the mechanism of the spine and 
spinal canal in birds, by which great motion is gained in the neck 
without injury to the spinal marrow. The cervical vertebrae in birds 
vary from 9 to 24 in number ; they differ considerably from each 
other, and are articulated by complex joints, in some respects resem- 
bling the articulation of the olecranon with the humerus in the human 
subject, but admitting also of lateral motion. The varying positions 
of tiie articulating surfaces are favoured by the interposition of a car- 
tilage, adapted to the surface of each bone, and inclosed between 
reduplications of sinovial membrane ; each joint is thus double, and 
resembles the articulation of the human lower jaw. The canal of 
each vertebra is contcgcted in the centre, and enlarges above and 
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below. Iq front it is closed by tbe bodies of the vertebrae ( but in 
the skeleton its posterior part is imperfect, being filled up in the re* 
cent state by membrane, and protected by the ligamentum nuchse. 

The author then describes the appearance, on dissection, of the 
membranes of the spinal marrow, and of the mechanism by which 
its compression in the various and extensive motions of the neck is 
prevented ; he also adverts to the exact correspondence between the 
extent of motion permitted, and the size and form of the caaal in 
the human spine, and to some pathological consequences connected 
with such structure. 

Dravdngs of some of the cervical vertebrae in birds, with a de<* 
scription of their different parts, are annexed to this paper. 

Of the Nerves which associate the Musdes of the Chest, in the aC' 
tions of Breathing, Speaking, and Expression, Being a Continuation 
of the Paper on the Structure and Functions of the Nerves. By 
Charles BeU, Esq, Communicated by Sir Humphry Davy, Bart. 
LL.D. P.R.S. Read May 2, 1 822. IPhiL Trans. 1 822, p. 284.] 

This paper forms the continuation of that printed in the last vo- 
lume of the Society's Transactions, by the same author. In the 
present communication the author proceeds to show that the office of 
the respiratory apparatus is not confined to the changes produced 
upon the blood, but that the same actions are employed in subservi- 
ence to other organs, and that they perform a variety, of functions* 
as in the natural voice in articulate language, and in the expression 
of passion, as well as in the more familiar acts of smelling, coughing, 
sneezing, &c. 

Having established the proofs of the necessity of a number of re- 
mote parts being joined in the performance of these functions, he 
proceeds to show that there is a distinct class of nerves for this pur- 
pose. That these nerves depart from the same column of the spinal 
marrow, and diverge to all the parts of the frame, which are drawn 
into consent in the action of respiration. 

Proceeding to show the difference betwixt the calm and uniform 
breathing for the purposes of circulation, and the excited and more 
irregular actions, as in speaking, singing, coughing, and sneezing, he 
proves the necessity of certain powerful muscles being brought in as 
accessories and aids to the common muscles of respiratio^i. He nexts 
shows that the respiratory nerves are entirely distributed to tliese 
accessory muscles. 

After tracing these nerves^ and disengaging them from their in- 
tricate relation with the other nerves, he proceeds, by comparative 
anatomy, and by experiments, to show that they are respiratory 
nerves, and that their division cuts off the parts to which they are 
respectively distributed from participating in the act of respiration. 

He takes occasion to show that authors have attended too ex- 
clusively to the par vagum, or eighth pair of nervesi which is only the 
principal or central nerve of an extensive class of nerves, which 
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Mave tlie same root, and receive their power from the same source ; 
and that when injured in their common origin, there is a simulta- 
neons cessation of motion in all the apparatus of respiration, that 
breathing instantly ceases, and with it liife. 

• Touching on Pathology, he assigns reasons for believing that 
iiudden death, when there is no apparent injury of vital organs, is 
lify disorder of this division of the nervous sptem. 
' Having distinguished these nerves from the common voluntary and 
sensible nerves on the one hand, and from the S3rmpathetic system 
on the other, he proceeds to show that expression is seated in these 
nfeives.- That they are not merely the nerves which order the motions 
of breathing, .the nerves of natural and articulate language, but that 
through them the breast, chest, and face become the organs of ex- 
{Mression, whenever the heart is agitated by sentiment or pasision ) 
and that without their instrumentaUty, the utmost agitation of the 
spirits in passion would be attended with no outward sign. 

j^ipenments and Observations on the Newry Pitch-stone, and its Pro- 
ducts^ and on the Formation of Pumice. By the Right Hon. George 
' 1gjiox,F.R.S. Read May 9, 1822. [PAi7. TVaiw. 1822, ;?. 313.] 

After describing the geological locality and the external character 
of the above mineral, and adverting particularly to its oily smell, 
Mr. Knox proceeds to show, by its chemical analysis, that, exclusive 
of the constituents of this substance ascertained by Klaproth, it con- 
ISains a considerable but variable proportion of a peculiar bitumen, 
separable from it by distillation at high temperatures. The author 
also succeeded in detecting some volatile principle in the piteh-stone 
of Meisser, analysed by Klaproth, as also in that of Arran ; but it 
exists in them in smaller quantities than in the piteh-stone of Newry. 

After having separated the water and bitumen from the mineral by 
lieat, Mr. Knox found that by subjecting the residue to a bright red 
heat, it assumed not merely the appearance, but the properties of 
pumice ; and he attributes this appearance to the slow escape of the 
bituminous matter, producing a vesicular structure. 

The author details in this paper the process of analysis which he 
employed for the separation of t^e constituent parts of this piteh- 
£itone, and adverts to tiiose circumstances in which it appears to differ 
from the varieties of the mineral previously examined. 

Observations on the Changes the Egg undergoes during Incubation in 
the common Fowl, illustrated by Microscopical Draujings. By Sir 
Everard Home, Bart. V.P.R.S. Read May 16, 1822. IPhil. 
Trans. 1822,;?. 339.] 

The molecule from which tiie future embryo is to be formed, is ob^ 
served upon the surface of the yolk before it leaves the ovarium. It 
consists of globules W.-mrth of an inch in diameter, surrounded by a 
mixture of these and larger oval globules, similar to those of the 
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bird's blood, excepting their red colour; some oil is also discoverr 
able. In the passctge of the yolk along the oviduct, it acquires th^ 
albumen and its membrane ; in this passage also the thread-like sub- 
stances, which Mr. Hunter called the poles, were formed. Sir Everard 
next describes the changes which the egg undergoes during incu- 
bation. In four hours the rudiments of tibie embryo are perceptible ; 
and in eight hours the brain and spinal marrow are surrounded by 9S^ 
amnion, all of which increase in distinctness for the first twenty*£our 
hours. In thirty-six hours the intervertebral nerves and the lobular 
structure of the brain, and in forty^four hours the eye and heart are 
seen, and in two days and twelve hours it contained red blood, and ar- 
terial ramifications began to be formed. In three days the rudiments 
of the wings and legs were formed. These parts progressively in- 
crease until the sixth day, when the amnion is filled with water, and 
shortly afterwards the parietes of the thorax begin to fonn, and mus- 
cular action becomes evident. In seven days and twelve hours arteriajl 
pulsation was first perceived ; and in eight days and twelve hours the 
liver was seen. In ten days and twelve hours the cutis was covered 
with cuticle, and the gizzard and intestipal canal were formed. The 
above, as well as several intermediate changes, are illustrated by 
drawings, and the author concludes the paper with some observation? 
upon the circumstances in which the cluuiges observed during the in- 
cubation of the egg, differ from those which occur in the ovum of 
the quadruped. 

» 

Some Observations 6n Corrosive Sublimate, 5y John Davy, JJf.D. 
F,R,S. Read June 6, 1822. [PAi7. Trans. 1822, j?. 357.] 

It has sometimes been stated that corrosive sublimate suffers de- 
composition by exposure to light ; but Dr. Davy found this not to be 
the case with the dry salt. Its aqueous solution, however, and espe^ 
cially its solution in proof spirit (the Liquor Hydr. Oxymur. of the 
Pharmacopoeia), when exposed to sunshine, deposits a little calomel^ 
and forms muriatic acid. The alcoholical and ethereal solutions suffer 
no such change ; nor do the aqueous solutions, to which small quan' 
tities of muriatic acid and of muriate of ammonia have been added. 

The author found corrosive sublimate soluble in water at 57^, in 
the proportion of 5*4 per cent. Alcohol at 60^ dissolved half its 
weight, and ether about one third its weight. Heated with oil of 
turpentine, corrosive sublimate gives rise to the fonpaation of muriatic 
acid and calomel, carbon is deposited, and a little artificial camphor 
produced ; with other oils the changes are of a similar description. 

Muriatic acid of sp. gr. 1*158 at 74°, dissolves twice its weight of 
corrosive sublimate, the specific gravity of the resulting solution oeing 
2*412 ; when the temperature of this solution is somewhat lowered, 
it concretes into a mass of acicular crystals. 

Nitric acid at the temperature of 90°, does not dissolve corrosive 
sublimate, nor docs sulphuric acid. 

A mixture of 34 parts of corrosive sublimate, and 6*75 of muriate 



m 

of ammonia, liquefies when heated, being more fiis3>]€ and less vola- 
tile than the ingredients separately, and concretes into a gray- cry- 
stalline mass on cooling. The author then describes the propiiij of 
several solutions of corrosive sublimate and sal-ammoniac, showing 
liiat the solubility of the compound salt exceeds that of the most so- 
luble ingredient ; and details some experiments illustrating the action 
of the muriates of bar3rta, magnesia, potash, and soda, upon corro- 
sive sublimate. 

On the State of Water and Aeriform Matter in Cavities found in cer- 
tain Crystals. By Sir Humphry Davy, Bart. P.R.S. Read June 
13, 1S22. IPhil. Trans. IS22, p. ^67.} 

After adverting to the interesting phenomena connected with cer^ 
tain crystalline products of the globe, and showing that the Huttonian 
theory more plausibly accounts for their formation than the Wer- 
nerian, Sir Humphry proceeds to offer additional arguments in its 
favour, deduced from his examination of the aeriform and liquid 
matter contained in certain siliceous stones. The fluid was in all 
cai^es found to be nearly pure water ; and the elastic fluid was pure 
azote, existing always, however, in a state of considerable rarefieu;- 
tion; namely, from 12 to 18 times more rare than atmospheric air. 
In the only two cases in which the relation of the bulk of the water 
to that of the void space could be ascertained, it was nearly as 2 
to 1. 

In the chalcedonies of basaltic rocks the gas was also azote, but it 
was 61 or 70 times more rare than atmospheric air, the quantity of 
water to that of void space being the same as in the rock crystal. 

It occurred to the author that atmospheric air might have been 
originally included, and that the oxygen might have been absorbed 
by the water ; and an experiment is detailed, the result of which 
proved favourable to such an opinion. None of the crystals of se- 
condary rocks examined by Sir Humphry Davy were impervious ta 
air ; in these, therefore, atmospheric air was found of its usual den- 
sity ; this was even the case with the cavities in dense calcareous 
spar. 

The President observes, in conclusion, that it appears difficult to 
explain the results obtidned, unless by supposing the water and silica 
separated from each other at a very high temperature ; at such tem- 
peratures a liquid hydrate of silica might exist under pressure, and 
like other liquid bodies in the atmosphere, it would probably contain 
small quantities of atmospheric air ; and upon such a supposition, the 
phenomena presented by the water in rock crystal and chalcedony- 
might be accounted for. 
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Some Experiments on the Changes which take place in the fixed Prin* 
ciples of the Egg during Incubation, By William Prout, M.D. 
F.R,S. Read June 20, 1822. \PhiL Trans. 1822, /?. 377.] 

In the researches detailed in this pc^er, the author's attention was 
chiefly directed to the nature, proportions, and changes of the earthy 
and saline substances contained in the egg, and to tbe source of the 
matter constituting the skeleton of the chick. He therefore analysed 
the eg^ flrst in its recent state, and then at the end of the first, se* 
cond, and third weeks of incubation, his experiments being princi« 
pally confined to the eggs of the domestic fowl. 

After some preliminary details relating to the variations in weight 
which eggs suffer when kept, and which show that for a con8idenu)le 
period &ey sustain a daily loss of about nine grains, and that the 
relative weights of the shell, albumen, and yolk, are liable to con- 
siderable variation. Dr. Prout proceeds to describe the manner in 
which he conducted his analysis, especially in relation to the saline 
principles of the yolk. This substance is remarkably difiSlcult of in- 
cineration, in consequence of the phosphorus which it contains burn- 
ing into phosphoric acid, which forms a coating that protects the 
coal from the action of the mr. The general results of tiiese experi- 
ments are thrown into the form of tables. They show that the rela- 
tive weights of the constituent principles of different eggs vary con- 
siderably, and that during incubation the loss of weight exceeds by 
about eight times that which the ^^ sustains by ordinary keeping. 
That in the earlier stages of incubation an interchange of principle 
takes place between the yolk and a portion of the albumen, which 
passes into a substance in some respects analogous to curd of milk. 
That as incubation proceeds, the phosphorus of the yolk becomes 
phosphoric acid, which, united with lime, is found in the bones of the 
chicken; which Hme, Dr. Prout thinks, makes its appearance in some 
unaccountable manner, and from some unknown source, and that it 
does not pre-exist in any known state in the recent egg. Its only, 
possible source, observes Dr. Prout, is the shell ; but we are pre- 
cluded ascertaining the exact quantity of lime in any particular shell 
before and after incubation, and the application of averages canncxt 
be resorted to, in consequence of the great difference of weight in 
the shells of different eggs. The author's reasons for doubting that 
origin, or source of the lime, are, that the membrane in contact with 
l^e sheU is never vascular, and that both the albumen and the yolk 
contain at the end of incubation a considerable quantity of earthy 
matter, which one would suppose would have been appropriated to 
the bone in preference to that derived from a more remote source. 
Dr. Prout observes, that the circumstance of the shell becoming very 
brittle towards the end of incubation, may by some be ascribed to 
the absorption of a portion of its substance ; but this he is inclined 
rather to refer to the heat requisite to the process of incubation, 
which he thinks is sufi^cient to account for all the known changes 
which the shell suffers. He is of opinion that great doubt hangs over 
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the source of. the lime, though he by no means intends to assext the 
impossibility of its being derived from the shell. 

On the Placenta, By Sir Everard Home, Bart, V.P,R.8. Head 
June 27, 1822. {Phil. Trans. lS22,p. 401.] 

After adverting to the discovery of the unattached human ovum 
in the uterus, and to the formation of the placenta independent of 
the chorion, the author proceeds to show that the office of the pla-« 
centa, and when that is wanting, of the chorion, being to supply ma-* 
terials for the growth of the embryo, it varies in structure, and has 
a peculiar form in every genus of animal, and is to be coiisidered as 
tihe means employed by Nature to prevent the wholp system respect^ 
ing animals from being thrown into confusion by any two different 
genera continuing to interbreed with one another, and whu^h cannot 
take place without a new iform of pls^nta is employed, fot which 
there is no provision. The author then states that the period of 
iitero-gestation depends upon the structure of the placenta or cho-* 
lion ; that where they are very vascular it will be short, and where 
the reverse very long ; a^d that where the female of one species 
breeds from the male of another, whose utero-gestation is different, 
the hybrid is brought forth at the end of the longest period of the 
utero-gestation of the species concerned. Sir Everard thinks thftt 
the placenta and chorion are instrumental in prodmcix^g the .stimulus^ 
in consequence of which parturition comes on ; for as soon as double 
circulation takes place in the foetus, which is not till the lungs are 
perfected, the placenta is so much diminished, that this alone may 
produce a separation of the placenta and chorion, and ei^pulsion of 
the young. The author concludes this paper with a specimen of a 
new classification of animals, founded upon the va]:iation oi struc- 
ture of the placenta, of which the first class only is givai, including 
animals in which the ovum becomes attached to the woinb of the 
mother. This class comprises seven orders, distinguished by pecu- 
liarities in the structure of the chorion and placenta. 

0/ the Geographical Situation of the Three Presidencies, Calcutta^ 
Madras, and Bombay, in the East Indies, By J. Gt)ldingham, Esq. 
F.R.S. Read June 27, 1822. [Phil. Trans. 1822,;?. 408.] 

From an extended series of observations of the eclipses of Jupiter'a 
ifatellites, corrected fcxr the difference of the tables from the obser-. 
vations taken at Greenwich, at or about the time of each eclipse, 
the mean longitude of the Observatory at Madras is 80° 17' 21" E., 
and the mean latitude found by meridional observations of the sun 
and stars north and south of zenith, taken with the sextant, circuls^^ 
instrument, and zenith sector, is 13° 4' 9" N. 

By a series of corresponding edipses of Jupiter's satelliites, taken 
at Fort William, the longitude of the Fort appears to be 88° 23' 
39" E. 
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By a series of lunar observations, and of the eclipses of the satel- 
lites of Jupiter, the mean result duly corrected, gives the longitude 
of Bombay Church 72° 54' 43" E., and of the Lighthouse 72° 53' 
36'' £. of Greenwich. The mean latitude found by 32 meridional 
observations of the sun and stars, duly corrected, was found to be 
18° 56' 7" N. for the Church, and 18° 54' 25" for the Lighthouse. 

Of the Difference of Longitudes found by Chronometer, and by corre- 
spondent Eclipses of the Satellites of Jupiter ; with some supple- 
mentary Information relative to Madras, Bombay , and Canton ; as 
also the Latitude and Longitude of Point de Galle and the FHar*s 
Hood, By J. Goldingham, Esq. F.R.S, Read June 27, 1822. 
[Phil. Trans. IS22, p. 431.] 

The longitude of Masulipatam Flagstaff by the eclipses is 81° 12' 
33", and by the chronometer 81° 12' 15", wluch is so close an agree- 
ment, that the longitude of this important point of the coast may be 
regarded as correctly determined. Mr. Goldingham tlien details the 
observations by which he determined the latitude and longitude of 
Point de Galle Flagstaff, the mean of the former being 6° Of 50'' N., 
and the latter 80° 17' 2" E. ; the longitude of Canton, deduced as 
the mean of Capt. Huddart's observations and his own, Mr. Golding* 
ham gives as 113° 18' 23" East of Greenwich. 

Observations on the Genus Planaria. ByJ.'R. Johnson, M.D. F.R.8: 
Read June 27, 1822. [Phil. Trans. lS22,p. 437.] 

In this paper the author confines his observations to four species 
of the above genus, which are delineated of their natural size in an 
annexed drawing. They are generally clustered under leaves, stones, 
or pieces of wood, in slow streams ; they are very rapid and change- 
able in their movements, in consequence of the annular muscles of 
which the body consists ; their texture, however, is so soft, as not 
to admit of accurate dissection, though the author was able to ascer- 
tain that the body consisted of one common cavity, with lateral cells, 
like that of the medicinal leach. In the Planaria torva, two ventral 
apertures are particularly distinct. The upper one gives passage to 
a long flexible tube, and the lower conducts to the ovarium ; this 
tube they frequently project, and employ it in seizing worms and 
aquatic insects ; they also receive their food by this organ, and not 
exclusively by the mouth, as the author proved by presenting an 
earth worm to one of the Planarice lactea, from which he had re- 
moved the head ; it soon affixed itself, and became distended by food. 
When, however, the animal is injured, or loses this tube, it then takes 
sustenance by the mouth. Though he has repeatedly seen the young 
of the Planaria torva and Planaria comuta, the author has not de- 
termined whether they are oviparous or viviparous. ITie Planaria 
lactea and Planaria brunnea are oviparous, producing eggs within a 
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membranous capsule, each of whicli produces from 3 to 8 young, 
which, on escaping from the egg, are of various sizes, and very 
active. 

But the most singular part of the history of these animals is, that 
liiey not only perpetuate their species as above described, but also 
hj a natural division of their body into two portions, the head part 
i^producing a tail, and the tail a head in about fourteen days. These 
appearances are represented in annexed drawings, and several expe- 
riments are detailed in ^rther illustration of their reproduction, 
showing that a perfect animal is producible. 

'Sinne Experiments and Researches on the Saline Contents of Sea- 
waten, undertaken with a view to correct and improve its Chemical 
Analysis. By Alexander Marcet, M,D, F,R.S, Honorary Pro- 
fessor of Chemistry at Geneva. Read June 27, 1822. [Phil. Trans. 
1822, p. 448.] 

At the commencement of this paper Dr. Marcet, after adverting 
^ the conclusions at which he arrived in some former researches 
communicated to this Society, notices the extraordinary assertions 
of Kouelle and of Proust respecting the existence of mercury in sea 
wat^ By a very careful examination, however, of bay salt, he was 
imable to detect the smallest trace of that metal ; nor did he find it 
in a sample of Sel de Gabelle obtained from Calais for the purpose 
of examination. 

Dr. Marcet next examined sea water, with a view of ascertaining 
whether any nitrates are present in it : with this view he added sul- 
phuric acid and gold leaf to the concentrated bittern, and boiled the 
mixture, but the metal was not in the least acted on ; when, how- 
ever, the smallest quantity of nitre was added, the gold was instantly 
dissolved. Hence the absence of nitric salts in sea water may be 
inferred. 

In examining some of the same bittern for earthy and metalUc 
salts, the author found that neither alkalies nor their carbonates 
throw down anything but magnesia, and that no muriate of lime 
appears in any case to be present. Selenite and carbonate of lime 
were, however, foimd in the matters deposited during the first eva- 
poration of the transparent and pure sea water. 

When sea water is evaporated to dryness, and the residue sub- 
mitted to distillation at a red heat. Dr. Marcet found that a portion 
of sal-ammoniac sublimed. Lastly, he observes, that no sulphate of 
soda is discoverable in sea water, but that it aiFords, on evaporation 
along with other salts, certain rhombic crystals, which are triple 
sulphate of potash and magnesia. 
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On the Ultimate Analysis of Vegetable and Animal Substances. Bp 
Andrew Ure, M.D. F.R.S. Read June 27, 1822. [Phil, Trans. 
1822,;?. 457.] 

Dr. Ure commences this paper by adverting to the fallacies to 
which the modes of analysing organic substances hitherto practised 
are subject; and in detailing the peculiar methods adopted in his own 
researches, he shows the means of obviating them, and of diminishing 
the various sources of inaccuracy to which these complicated pro-- 
cesses of analytical chemistry are necessarily more or less liable. 
Where oxide of copper is used, its hygrometric quality has generally 
been overlooked, or not duly allowed for ; and the animal and vege- 
table substances have not in general been exposed to any process of 
desiccation sufficiently exact or uniform ; the author therefore always 
used the oxide of copper in some known or ascertained degree of 
humidity ; and he dried the organic bodies in the air-pump vacuum, 
aided by the absorbent powers of a surface of sulphuric acid in the 
apparatus, and with precautions which he fiiUy describes. He then 
details the best means of applying heat for the decomposition of or- 
ganic substances, and describes a drawing representing the construc- 
tion of his fiimace, and other implements. Lastly, he points out the 
method of examining the results and products, and gives in detail 
the analysis o{ sulphuric ether, as illustrating the mode of computing 
the relations of the constituents, while the results of the other ana- 
lyses are, for the sake of brevity, thrown into a tabular form. Dr. 
Ure concludes his paper with some general remarks on the analy- 
tical details. In respect to sugar, he observes, that on comparing 
pure crystalline sugar vrith diabetic sugar, the latter exhibits a no- 
table excess of oxygen ; and he considers weak sugars (as the re- 
finers call them), in general, to exhibit the same peculiarity. 

In applying the atomic theory to his experimental results, the 
author enlarges on the different views which may be taken of the 
ultimate constitution of a variety of organic products, and enters 
at considerable length into details relating to the vegetable acids, 
with a view of determining with exactness their prime equivalents, 
and the relative proportions of combined water which they contain 
in their crystalline states. 

The Croonian Lecture. Microscopical Observations on the Suspension 
of the Muscular Motions of the Vibrio tritici. By Francis Bauer, 
Esq. F.R.S. F.L.8. and H.S. Read December 5, 1822. IPhil. 
Trans. 1823, p. 1.] 

The Vibrio tritici is a small worm which infects wheat, being the 
immediate cause of that destructive disease called Ear Cockle, or 
Purples. Upon examining the grains thus diseased, the author foimd 
them to be the unimpregnated germens, containing masses of a white 
and apparently gluey mucus, which might be removed in the shape 
of a firm ball, and which, when immersed in water, and viewed 
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through the microscope, displayed hundreds of minute worms in 
lively motion. When these worms had become perfectly dry, and 
apparently entirely lifeless, they again recovered upon being moist- 
ened with a drop of water, and were as lively as before. 

To determine the origin of these animals, Mr. Bauer undertook a 
series of experiments, which convinced him that the spawn or eggs 
were conveyed into the cavities of the germens by the circulating 
sap. In these experiments he inserted some of the worms into sound 
grains of wheat, suffered them to germinate, and found the worms 
in different stages of their growth in the stalk, and ultimately in the 
germens. 

The largest of these worms was one fourth of an inch long, and 
one eightieth of an inch in diameter ; their head is armed with a 
moveable proboscis, and the tail ends in a claw-like point ; at a small 
distance from which, on the inferior side, is an orifice, from which 
they discharge their eggs in strings of five or six, adhering to each 
other. Each egg is about -r^th of an inch long, and -B-d-irth, or -v^irth 
in diameter ; and if attentively examined, they are transparent enough 
to allow of the young worm being seen witiiin, which, in about an 
hour and a half after the egg is laid, extricates itself. These worms 
exhibit no external distinctions of sex, and the author considers them 
to be hermaphrodites. 

The first specimens of these worms which Mr. Bauer examined, 
were from grains twelve months old, and consequently perfectly dry. 
He. however, also succeeded in recovering them by immersion in 
water, from wheat which had been kept five years and eight months; 
but the longer the specimens were kept, the longer were the worms 
obliged to be immersed in water, to enable them to recover their 
muscular motions. The longest period of its suspension which he 
had observed, was six years and one month ; after that time they 
seemed perfectly dead. 

Alternately moistened and dried in a watch-glass, these worms 
might be preserved alive for several weeks ; and if kept continually 
moist, they remained alive for three months ; but if dried at the end 
of that period, they do not again recover, but become quite straight, 
and remain unaltered in the water for more than fourteen months, 
when they gradually decay. Their extraordinary preservation, and 
these various circumstances, Mr. Bauer refers to the mucous-like water 
in which they are enveloped, and which appears to be of an oily na- 
ture. 

The author concludes this paper with an abstract of the description 
of these worms given by other writers, and of their opinions respect- 
ing their origin. 

On Metallic Titanium, By W. H. Wollaston, M.D, V,P,R,S. Read 
December 12, 1822. IPhiL Trans. 1823,/?. 17.] 

Small cubic crystals are occasionally met with in the slag of iron 
furnaces, which, from being imbedded in sulphuret of iron, have been 
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mistaken for pyrites. Upon subjecting them, however, to more rigid 
examination than they had previously received. Dr. Wollaston ascer- 
tained them to be titanium in its metallic state. He found them not 
only harder than pyrites, but so hard as to scratch glass, and even 
agate. They are neither acted upon by nitric, sulphuric, nor muri- 
atic acids; nor are they dissolved by nitro-muriatic acid. They are 
infusible before the blowpipe, but become superficially oxidized, and 
borax restores the cleanliness of their surface, by dissolving the oxide. 
By nitre they are rapidly oxidized ; and by combining its action with 
that of borax, they may be entirely dissolved. The ^sed mass is so- 
luble in muriatic acid ; and from this solution the alkalies precipitate 
a white oxide, insoluble in pure and carbonated alkalies. When 
evaporated, the excess of muriatic acid may be driven off, and a so- 
luble muriate remains, in a state favourable for exhibiting the leading 
properties of titanium. Infusion of galls produces in this solution the 
characteristic red precipitate ; prussiate of potash occasions one of 
similar colour, which differs horn prussiate of copper by inclining to 
orange instead of purple, while prussiate of uranium is rather brown 
than red. 

Although the crystals are imbedded in sulphuret of iron. Dr. Wol- 
laston found in them neither iron nor sulphur. That they are in the 
metallic state, is proved by the perfection with which they conduct 
a feeble degree of electricity. They did not unite with tin, lead» 
silver, or copper. From their extreme infusibility. Dr. Wollaston 
thinks that they have not been formed by crystallization in cooling 
from a state of fusion, but have received their successive increments 
by reduction of the oxide dissolved in the slag around them, — a mode 
of formation to which we must have recourse for conceiving rightly 
the formation in nature of many other metallic crystals. 

On the Difference of Structure between the Human Membrana T^m- 
pani and that of the Elephant. By Sir Everard Home, Bart. V.P.R.S. 
Read December 12, 1822. IPhil. Trans. 1823, j?. 23.] 

In an elephant three weeks old, the membrana tympani was of an 
oval form, 1^ inch long, and l^ broad. The muscular fibres lie upon 
its inner surface, and terminate by an attachment to the point and 
two sides of the malleus, so that one portion of the fibres is short, 
and the other more than double their length. From this structure 
the elephant cannot adapt its ear to musical sounds in the same 
manner the human ear does; but in Sir Everard's opinion, it is 
enabled by the long fibres to hear sounds at a great distance. In 
regard to musical sounds, high notes scarcely excite its attention, 
but it listens to the lower ones with apparent satisfaction. In neat 
cattie, and in the deer, the membrana tympani is oval, and the struc- 
ture approximates to that in the elephant. In the horse, the hare, 
and the cat, the handle of the malleus lies in the middle line, so that 
the fibres on the two sides are equal, and the organ appears simi- 
larly constructed in the whole of the feline tribe. 
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Corrections applied to the Great Meridional Arc, extending from Lati- 
tude S^ 9' 38"-39 to Latitude 18° 3' 23"* 64, to reduce it to the 
Parliamentary Standard. By Lieutenant Colonel W. Lambton, 
F,R,S, and Corresponding Member of the Royal Academy of Sciences 
at Paris. Read January 9, 1823. [Phil. Trans. 1823, p. 27.] 

It appears from the investigatioiis detailed in this paper, that with 
respect to a measurement on the meridian, the degree depending on 
Colonel Lambton's brass scale must be multiplied by tiie fraction 
*000018, and the product subtracted from the measure given by the 
scale to reduce it to the present parliamentary standard ; and that 
&e degree depending on Ramsden's bar must be multiplied by '00007, 
and the product added to the measure given by the scale to reduce it 
to the standard. 

On the Changes which have taken place in the Declination of some of 
the principal fixed Stars. By John Pond, Esq. Astronomer Royal, 
F.R.S. Read April 18, 1822. [Phil. Trans. 1823, p. 34.] 

The objects of this communication are chiefly two ; the first is to 
restore a greater degree of confidence in the results of the late ob- 
servations made with the mural circle at Greenwich, which now ap- 
pear to have been subjected to a very small error only, arising from 
some temporary causes now very effectually removed ; and the second 
to point out a want of uniformity in the proper motions of almost all 
the stars, which is of such a nature as to indicate a slow change of 
place towards the south in almost every instance, with the exception 
of Y Ursse majoris, jS Ursse minoris, and /3 Cephei only. The greatest 
deviation is found in three very bright stars, Capella, Procyon, and 
Sirius. The proper motion of each of these is southward; hence 
these proper motions are accelerated, while that of Arcturus, on the 
contraiy, may be considered as uniform. 

The author observes, that though the number of stars which have 
proper motions northwards is nearly equal to those of which the pro- 
per motion is southward, yet the joint magnitude of the motions 
southward exceeds that of the motions directed northwards nearly in 
the proportion of 4 to 1 . 

It was not till after February, 1821, that the mural circle became 
completely out of repair ; its present perfection has been verified by 
means of observations made with an artificial horizon of mercury 
protected by wooden boxes, of different sizes and figures according 
to the different altitudes of the stars : at the same time, Mr. Pond 
observes, that for very delicate purposes it would be improper to 
place implicit confidence in the observations of declination made in 
the course of the year 1820. 
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Appendix to the preceding Paper on the Changes which appear to have 
taken place in the Declination of some of the fixed Stars, By John 
Pond, Esq, Astronomer Royal, F,R^, Read November 14, 1822. 
IPhil. Trans. 1823, p, 3^.] 

The author states that the observations made at Greenwich during 
the last summer have confirmed his former results, i^owing most de^^ 
cidedly that the computed places of the principal fixed stars do not 
agree with those determined by actual observation. He finds the 
general tendency of the deviation to be southward, but inconsiderable 
in about one thml part of the heavens as to right ascension, in which 
part, from the zenith to the pole, stars appear a very small quantity 
to the northward ; in the remaining part, as to right ascension, all 
the stars deviate to the south, and with a few exceptions the south- 
em more so than the northern ones. 

He then inquires, whether these deviations admit of explanation 
by supposing them to arise from errors in the instrument, or in the 
mode of observing. If occasioned by the general uncertainty of astro- 
nomical observation, they would be found to follow no law at all ; if by 
errors in the instrument, they would bear some direct proportion ta 
zenith distance. But these anomalies are shown to depend rather 
on right ascension than on zenith distance ; and as it cannot be con- 
ceived in what way error of zenith distance can be influenced by 
right ascension, the supposition of error in the instrument v^rill not 
account for the deviations. In further proof of this, numerous ex- 
amples are given of unequal or opposite deviation in stars adjacent 
as to polar distance, but of opposite right ascension ; in all which 
cases, owing to the shortness of the arc to be measured, and the con- 
stancy therefore of the error affecting it, the deviation of the stars^ 
if owing to the instrument, would be the same both in direction and 
degree. 

The author next considers the different hypotheses that may be 
entertained by those who, not convinced by the preceding arguments, 
may yet be disposed to attribute these discordances to error. Ad- 
mitting the accuracy of Bradley's observations to form the ground- 
work of the present inquiry, they must suppose either the Catalogue 
of 1813, or that of the present period, to be erroneous. If, assuming 
the present catalogue to be correct, we interpolate between it and 
that of Dr. Bradley, for the purpose of ascertaining the defects of 
the Catalogue of 1813, the latter will be found to have been erro- 
neous beyond belief, and that of Dr. Brinkley, made about the same 
period, to have been rather more so. It wiU also follow, from the 
same admission, that the errors attributable to flexure committed in 
1813 have since disappeared, and the instrument has gradually be- 
come more perfect ; whereas the natural tendency of such a defect 
would be to increase, and to give receipts every year more and more 
distant from the truth. 

The validity of the second hypothesis is next examined, which, 
assuming the Catalogue of 1813 to be correct, regards the present 
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88 erroneous ; and this leads the author to inquire,, what confidence 
is due to the Greenwich observations of |the present day. His prin- 
cipal reliance on their accuracy he founds on the coincidence of the 
results obtained by the two independent methods of direct vision and 
reflection, and he shows in what manner this coincidence of the two 
results is a proof of the accuracy of either. The general tendency 
of all instruments, he observes, is to undergo equal and opposite 
flexures, at equal elevations on either side of the zenith ; whence it 
cannot be inferred, with regard to instruments that turn in azimuth, 
that flexure does not take place, from stars of different altitudes giv- 
ing the same error of collunation. But on the contrary, if, by the 
method of reflection, stars of different altitudes give the same hori- 
zontal point, the strongest proof will be aflbrded of the non-flexure 
of the instrument. These equal and opposite flexiures on opposite 
sides of the zenith, will, in our latitudes, affect stars near the equator 
by errors in polar distance about double of the errors committed in 
stars near the zenith. These views are illustrated by a comparison 
of the Greenwich Catalogue with those of Dr. Brinkley and Mr. Bes- 
sel ; and since the two latter, in conformity with the law of flexure, 
difler from one another by 5" near the equator, and by only half that 
quantity near the zenith, it is inferred that the instruments used by 
those two astronomers, one or both of them, are liable to flexiure. 

Since those stars must be most correctly determined by the method 
of reflection, whose altitude is the least, on account of the shortness 
of the arc to be measured, the author considers himself intitled to 
decide what is the share of error which, in stars near the equator, be- 
long to each of these catalogues. In stars so situated, Dr. Bnnkley's 
polcu: distances exceed the author's by about 2'', and Mr. Bessy's 
fall short of them by about 3'' ; and since the Greenwich Catalogue 
everywhere divides the difference of the two catalogues in nearly the 
same ratio, it is considered probable that the errors of each through- 
out are nearly in the same proportion. 

On the Parallax of a Lyrte, By John Pond, Esq, Astronomer Royal, 
F.R.S. Read November 14, 1 822. IPhil. Trans. 1 823, p, 53.] 

The author, not satisfied with his former attempts to discover the 
parallax of a Lyrse with the mural circle, has resumed his examina- 
tions of this star with the same instrument, being prevented from 
employing the method of a fixed telescope, for want of an opposite 
star sufficiently bright to be observed throughout the year. The 
Dublin observations having indicated that the parallax of y Draconis 
is insensible, and that of a Lyrse about 2'', he investigates first the 
difference of parallax between these stars; secondly, the absolute 
parallax of a Lyrse. 

The change in the angular distance of the two stars at opposite 
seasons, he finds not to exceed one tenth of a second ; which perfect 
coincidence he attributes in great measure to the mildness of the 
winter of 1821-1822, enabling him to equalize the temperatures of 
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the outer and inner thermometer throughout the whole course of 
observation. It is shown that temperature cannot have vitiated 
these results by its effect on the instrument, since they are the same 
whether we employ the readings of two, or of six microscopes. 

The absolute parallax of a Lyrae is investigated by the method of 
reflection, which the author had successfully introduced into other 
astronomical researches. Although the period of observation em- 
braces only half the period of the double parallax, yet that apparent 
disadvantage is more than compensated, in the author's opinion, by 
an uniformity of the temperature obtained, such as can never be ex- 
pected between the extreme seasons. Here, again, from the season 
chosen, from the pains taken to equalize the temperature, and from 
the concordance of the results obtained with two and six micro- 
scopes, the author believes that no errors of sensible amount have 
been introduced by change of temperature. These observations in- 
dicate that the absolute parallax of a Lyi-se does not exceed a small 
fraction of a second. 

The argument that has been advanced by Dr. Brinkley in favour 
of parallax, and on which the greatest reliance has been placed, is 
next adverted to; namely, that founded on the disengagement of 
the solar nutation after allowing for parallax, from the observations 
made with the Dublin instrument. This reasoning is considered 
strictly logical, as proving the disengagement of two equations, hav- 
ing each a regular period ; but by no means so, as establishing that 
the larger equation results from parallax ; since those stars in which 
the Dublin instrument discovers parallax, are at some distance from 
the zenith ; and the more so as their parallax appears to be greater ; 
and moreover, since those in which the greatest parallax is found, 
are stars whose maximum and mininum of parallax fall in the ex- 
treme seasons ; the author thinks it probable that the discordances 
observed are owing to changes of temperature, which either alter the 
form of the instrument, or modify the refractions of the ray intro- 
duced within the observatory ; since, on this supposition, we shall 
account for the want of parallax in zenith stars, and in those whose 
greatest and least parallax would happen at the mean seajsons, and 
also for the regularity of the period that the discordances have been 
found to observe. 

Observations on the Heights of Places in the Trigonometrical Survey 
of Great Britain, and upon the Latitude of Arhury Hill. By B. 
Sevan, Esq, Communicated by Sir H. Davy, Bart. P.R.S, Read 
May 23, 1822. IPhiL Trans, 1823, p. 73.] 

The result of the trigonometrical survey, relative to the different 
sections of the meridian in this country, having disappointed public 
expectation, Mr, Bevan lately examined with some care the calcu- 
lations affected by the observations made at Arbury Hill, with the 
hope of reconciling the anomaly in that part of the meridian. The 
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hei^t of this station he determined by levelling to the Grand Junc- 
tion Canal, from which, and the known difference of levels of the 
canals communicating with this, he obtained the relative height of 
this station, compared with the most important objects in North- 
ampton, Buckingham, and Bedford. Finding the country to the 
north of Arbury station suddenly fall about 400 feet, and continue 
thus depressed for nine or ten miles, Mr. Bevan observes that such a 
defect of matter would probably produce a deflection of the plumb- 
line to the southward ; and accordingly, on calculating the latitude 
of Arbury station from that of Blenheim observatory, independent 
of any astronomical observations made at Arbury, he foimd it 5" less 
than shown by the zenith sector, giving countenance to the proba- 
bility of local attraction by the high land to the south of the station. 
Hie author thinks that the observations at Dunnose were affected by 
the high land to the north of that station giving a latitude less than 
it should be by 7" or 8", and that Greenwich observatory is not 
altogether clear of local attraction from the higher land to the south, 
and defect upon the northern side. Clifton station also, he remarks, 
may be 2" or 3" in error, from the same cause. 

With such corrections as the face of the country may warrant, not 
exceeding in the whole 200 miles above 10", the author thinks it 
probable that the section of the meridian measured in Britain may 
agree with the different sections measured in other parts of the 
world. 

Mr. Bevan lastly adverts to the probable errors in the height of the 
stations in the survey; and assuming the highest points of the Grand 
Junction Canal to be 408^ feet above the level of the sea at low- 
water spring tides, he considers the heights of Wendover, Kens- 
worth, Bowbrick Hill, and Arbury Hill stations, to be about 72 feet 
in excess, as laid down in the survey. 

On some Fossil Bones discovered in Caverns in the Limestone Quarries 
of Oreston, By Joseph Whidbey, Esq. F.R.S, In a Letter ad- 
dressed to John Barrow, Esq, F,R.8. To which is added, a De- 
scription of the Bones by Mr, William Clift, Conservator of the 
Museum of the College of Surgeons, Read February 6, 1823. 
IPhil, Trans. 1823, p. 78.] 

In one of these caverns there was a lining of stalactite, and the 
bones were lying loosely covered with rubble ; in another, the bones 
adhered to the walls. 

To this letter is annexed a description of the bones found by Mr. 
Whidbey, by Mr. Clift, Conservator of the Museum of the Royal 
College of Surgeons. 

They belong to animals of several distinct genera ; namely, the 
Bos, the Deer, Hyaena, Horse, Wolf, and Fox. Of these bones, a few 
are superficially incrusted with stalagmite, but the greater number 
were firmly imbedded in stiff clay, and exhibit no appearances of 
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mutilation, except in one instance, Vhere the radius of a young 
wolf is impressed by the incisors and canine teeth of an animal the 
size of the weasel. 

Such of the bones as were examined appeared to have lost the 
greater part of their animal matter, and had consequently become 
brittle ; some of them when immersed in water became black, but 
recovered their former appearance on drying ; this was especially the 
case with those of the carnivorous tribes. 

Mr. Clift observes that appearances of disease in fossil bones are 
of rare occurrence ; among these, however, he found two examples 
in the metacarpal and metatarsal bones of the bovine animals, show- 
ing upon their surface the effect of ossific inflammation ; there were 
also marks of disease in the lower jaw of a young wolf. 

It appears from Mr. Cliffs detailed enumeration of the bones from 
these caverns, that they are clearly referable to animals of known 
and still existing genera ; but he observes that it is a curious cir- 
cumstance, that with the exception of the very few belonging to the 
deer, they all appertain to animals differing from those formerly 
found in the immediate vicinity of the present caverns. 

Mr. Clift concludes this communication with a particular descrip* 
tion and enumeration of the bones, which are further illustrated by 
reference to several drawings. 

On the Chinese Year, By J. F. Davis, Esq. F,R.S. Read December 

19, 1822. IPhil, Trans, 1823, p. 91.] 

After stating his opinion that the Chinese are possessed of no 
original astronomical knowledge, but that that which they possess 
is entirely of foreign origin, since in former times they even adopted 
the errors of European astronomers ; and that the instrmnents men- 
tioned by Du Halde as having been found by tlie missionaries on 
their first entrance into the country, were constructed by the Ara- 
bians ; the author proceeds to confirm this opinion by an account of 
the division of the Chinese year, and a comparison of the Chinese 
with the European zodiac. The former is divided into twenty-eight 
constellations, and Mr. Davis has represented these in an annexed 
drawing, with the number of degrees affixed to each ; from which it 
appears that they are extremely unequal, the largest consisting of 
30°, and the least of not more than 5°. Of these constellations, 
Kio, which corresponds to a part of Virgo, is considered as the first 
in order ; which is perhaps a proof, says the author, that in some- 
former period their year commenced at this point. As far, however, 
as Mr. Davis's information, the Chinese have no solar year, their 
year, properly considered, being a lunar year, consisting of twelve 
months, of twenty-nine and thirty days alternately, with the occa- 
sional addition of a thirteenth month, to make it correspond more 
nearly with the sun's course. 



188 

Experiments for ascertaining the Velocity of Sound, at Madras in the 
East Indies, By John Goldingham, Esq. F.R.S, Read February 
20, 1823. IPhil. Trans. 1823, p, 96.] 

The author commences this paper with an abstract of the opinions, 
experiments, and calculations of several eminent philosophers who 
have studied the above subject ; and after remarking upon their dis- 
cordant results, observes that his own experiments may perhaps fur- 
nish a clue for discovering the cause of such differences. These were 
made at Fort St. George, where a morning and evening gun are 
fired from the ramparts, the former at daylight, and the latter at 8 
o'clock in the evening. Morning and evening guns are also fired at 
St. Thomas's Mount ; and between these the Madras Observatory is 
situated, in latitude 13° 4' 8" N., at which the observations were made 
with chronometers of 100 beats in 40 seconds. Each observer began 
to coimt the beats in the interval of the flash and report. Their 
number was registered, as well as the height of the thermometer, 
barometer, and hygrometer, and the state of the wind and weather 
at the time. The distances of the guns from the observatory were 
ajBcertained with much precision ; that of the Mount gun being 
29547 feet, and of the Fort gun 139323 feet. The results of these 
experiments are given in eleven annexed tables. From Tables 1 and 
6, it appears that the velocity of sound is much affected by different 
states of the atmosphere and weather ; and from Tables 2 and 7, we 
find as the thermometer rose, the atmosphere at the same time de- 
creasing in density, sound moved ^ith Increased rapidity. The mean 
velocity of sound deduced from these experiments appears to be 
1 142 feet in a second, which closely corresponds with the estimate 
of Newton and Halley. The comparison of the experiments with the 
Mount and Fort guns seems to show that sound travels equally in its 
progress ; and by comparing the observations upon the influence of 
wind, a difference is found of 1 275 feet in a minute between the 
wind being in the direction of the motion of the sound, and opposed 
to it. 

On the Double Organs of Generation of the Lamprey, the Conger Eel, 
the common Eel, the Barnacle, and Earth Worm, which impregnate 
themselves ; though the last from copulating, appear mutually to im- 
pregnate one another. By Sir Everard Home, Bart, V.P.R.S, 
Read February 27, 1823. IPhil. Trans, 1823, p. 140.] 

Having previously ascertained the teredo and the lamprey to be 
hermaphrodites, and that in these tribes the same individual both 
forms and impregnates the ova, the author shows upon the present 
occasion, that eels and barnacles are similar in their mode of gene- 
ration. In respect to the former, the author adopts the opinion of 
Sir Humphry Davy, that the common and the conger eel belong to 
the same species, their difference in size and colour depending upon 
the one living in fresh and the other in salt water. Their organs of 
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generation are precisely similar. Sir Everard points out some errors 
into which anatomists had fallen in describing these, more especially 
with respect to the eel tribe, in which the kidneys being immediately 
behind the peritoneum, and closely connected, the whole mass has 
been mistaken for kidney. 

In that species of barnacle called Lepaa anatifera, the ovaria are 
situated round the oesophagus, and the ova are impregnated before 
they leave the ovaria. 

The author concludes this paper with an account of the structure 
of the organs of generation in the earth worm, and of their mode of 
copulation. These, as well as the other anatomical facts detailed in 
this communication, are illustrated by reference to a variety of draw- 
ings. 

On a New Phenomenon of Electro-magnetism, By Sir Humphry Davy, 
Bart, Pres. R,S. Read March 6, 1823. IPhil Trans. 1823, 
p, 153.] 

About fifteen months ago it occiurred to Sir Humphry Davy to try 
the action of a magnet upon mercury, connected in the electric cir- 
cuit ; and having very lately had occasion to repeat the experiment 
in a more perfect manner, by the aid of a battery, consisting of a 
single pair of plates of about 100 square feet, constructed for the 
London Institution, under the direction of Mr. Pepys, he is induced 
to lay the result of the experiment before the Royal Society, as pre- 
senting a phenomenon which may prove important hereafter in its 
relations to the theory of electro-magnetism. 

When two wires were placed in a basin of mercury, perpendicu- 
lar to the surface, and in the voltaic circuit of the above-mentioned 
battery, the mercury revolved according to the common law of elec- 
tro-magnetic rotation, upon presenting a magnet either above or 
below the wires ; and the velocity was increased by using the oppo- 
site poles of two magnets, one above and the other below the mer- 
cury. When the pole of the magnet was held above the mercury, 
and between the two wires, the circular motion ceased, and currents 
took place in the mercury in opposite directions. These and other 
circumstances induced Sir Humphry Davy to believe that the pas- 
sage of the electricity through the mercury, produced motions inde- 
pendent of the magnet, and that the rotations described were owing 
to a composition of forces ; and, moreover, that such motions would, 
from the position of the wires, occur chiefly at the lower surface of 
the mercury; he therefore inverted the form of the experiment, 
bringing the copper wires through two holes in the bottom of a glass 
basin, with so much mercury in it as to stand one tenth of an inch 
above the polished ends of the wires. Upon making the communi- 
cation with the battery, the surface of the mercury was elevated into 
a small cone above each of the wires, from which waves flowed off in 
all directions, the only apparent point of rest being central, between 
the wires. These cones were diminished by the approximation of 
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the pole of a magnet, which produced rotation, and on bringing it 
nelur enough, a depression of the mercury above the pole. The above 
phenomenon appeared, independent of any elevation in the tempera- 
ture of the mercury, nor can it be attributed to electric repulsion. 
It must be referred to forces producing motions in right lines, or un- 
dulations from the surfaces of the wires as a centre ; and it seems, 
BBLjs the author, strongly opposed to the idea of the electro-magnetic 
results, being produced by the motion of a single imponderable fluid. 

On Fluid Chlorine, By M. Faraday, Chemical Assistant in the Royal 
Institution, Communicated by Sir Humphry Davy, Bart, Pres. 
R,S. Read March 13, 1823. \_PhiL Trans, 1823, p. 160.] 

By exposing the solid hydrate of chlorine, hermetically sealed up 
in a glass tube, to a temperature of about 100, the chlorine is evolved 
from it under such pressiure that it assumes the liquid form, appear- 
ing of a bright yellow colour, and sinking in the warm water with- 
out shov^ing any tendency to mix with it till the temperature fell 
to about 70°, when the whole re-assumed the appearance of solid 
hydrate. The liquid chlorine, in its pure form, did not congeal at 0°, 
and it instantly assumed its usual elastic form upon removing the 
pressure to which it was subjected. By condensing dry chlorine by 
means of a S3ninge into a glass tube, Mr. Faraday succeeded in con- 
verting a portion of it into a liquid, under a pressure of about four 
atmospheres. 

The specific gravity of liquid chlorine he considers to be about 
1-33. 

In a note attached to this paper Sir Humphry Davy announces his 
having succeeded in obtaining muriatic acid in a liquid form, by 
causing sulphuric acid and miniate of ammonia to act upon each 
other in a strong sealed tube. The gas thus gradually liberated 
under pressiire, condensed into an orange-coloured Hquid, lighter 
than sulphuric acid, and instantly assiuning the elastic state when 
the tube is broken. 

Sir Humphry suggests the probability of other gases being con- 
densed into the liquid form by a similar method of condensation 
under pressure; and points out the advantages which this mode pos- 
sesses over a sudden mechanical pressure, and condensation by ex- 
posure to cold. 

On the Motions of the Eye, in illustration of the Uses of the Muscles 
and Nerves of the Orbit, By Charles Bell, Esq. Communicated 
by Sir Humphry Davy, Bart, P.R.S. Read March 20, 1823. 
IPhil. Trans, 1823, J3. 166.] 

The author of this paper has entered into an examination of the 
external apparatus and muscles of the eye, with the view of explain- 
ing the necessity of six nerves being given to the parts contained in 
the orbit. 
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In the course of this examination he shows that the six muscles> 
which are attached to the eye-hall, do not, as has heen supposed, 
form one class of voluntary muscles ; but that while the four straight 
muscles, or recti, are provided for the volimtary motions of the eye 
when directed to objects, the other two, called oblique, perform 
certain involuntary motions. These involuntary actions are shown 
to be a provision for the better protection of the eye; for when the 
eye-lids wink and close to wash the cornea, the effect would be in- 
complete, and the object but imperfectly attained, unless the cornea 
were at the same time raised by the revolving of the eye-ball. 

After having proved that the eye-ball revolves so as to carry the 
cornea upwards during the motion of the eye-lids; and having 
shown also that the oblique muscles are the agents in this involun- 
tary and instinctive motion, — he proceeds to demonstrate that the 
same muscles elevate the cornea during sleep. 

The author says, that while we are awake, the eye is under the 
active influence of the four straight muscles ; but when the eye-lid» 
are closed in sleep these muscles resign their office, and the involun- 
tary oblique muscles prevtdl, so as to draw the cornea under the 
upper eye-lid. This is also shown to be the condition of the eye in 
faintness and on the approach of death, and on all other occasions 
when languor or debility prevail over the voluntary muscles of the 
frame. 

The author notices, incidentally, that the enjoyment of the sense 
of vision is attended with the excited condition of the recti or vo- 
luntary muscles, and that insensibility to the impression on the eye 
is followed by relaxation and neglect of the same class of muscles, 
and consequently that a depraved and injured condition of the retina 
is one cause of squinting ; for the oblique prevailing, while the recti 
or involuntary muscles are neglected, draw the eye so afifected frcan 
the parallel Ime of vision. 

After having shown that the recti, or voluntary muscles, are 
strictly associated with the activity of the retina or organ of vision, 
he proceeds to express his opinion that the ideas received through the 
eye are not limited to the office of the retina, but that the sense of 
vision properly so called, is aided by the sense of voluntary exertion 
in the recti muscles, and afford us the knowledge of the position and 
relation of bodies, in addition to the ideas of 'form, shades, and co- 
lours, which are received through the retina. 

The paper is illustrated by references to comparative anatomy, and 
by observations and experiments on man and brutes. 

After having described the variety of actions performed by the 
muscles of the eye, the author proposes in the second part of the 
paper to arrange the nerves which go into the orbit according to their 
offices. 
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An Account of an Apparatus on a peculiar Construction for performing 
Electro-magnetic Experiments. By W. H. Pepys, Esq. F.R.S. 
Read April 10, 1823. [Phil. Trans. 1823, p. 187.] 

This instrument consists of two plates, each fifty feet long and 
two wide, one of copper and the other of zinc. They are rolled round 
a cylinder of wood, and their contact is prevented by the interposi- 
tion of hair rope and notched sticks. This coil is counterpoised and 
suspended by a rope and pulleys over a tub of acid, into which it is 
immersed when required for use. When thus immersed, with its 
poles connected by a sufficient conductor, it affected magnetic needles 
at a distance of five feet, and was extremely powerful in conferring 
magnetism upon steel bars, which acquire a north polarity at the 
copper, and a south at the zinc plate. The electric intensity of the 
apparatus is exceedingly feeble. 

On the Condensation of several Gases into Liquids. By Mr. Faraday, 
Chemical Assistant in the Royal Institution. Communicated by Sir 
Humphry Davy, Bart. P.R.8. Read April 10, 1823. [Phil. 
Trans. 1823, j?. 189.] 

The gases which the author has succeeded in condensing into the 
liquid form, are, the sulphurous acid, sulphiu-etted hydrogen, carbo- 
nic acid, euchlorine, nitrous oxide, cyanogen, ammonia, muriatic acid, 
and chlorine. The process by which they were condensed, consisted 
in liberating them from certain of their compounds in small glass 
tubes, hermetically sealed and bent, so that when required, the end 
might answer the purpose of a receiver, and be occasionally immersed 
in ice or freezing mixtures. They generally appear as exceedingly 
limpid, colourless, and mobile fluids, and assume the gaseous form 
witii various degrees of rapidity and violence upon the removal of 
that pressure by which they had been previously restrained. 

In this paper Mr. Faraday details the particular method to which 
he resorted for obtaining each of these liquid bodies, and describes 
such of their characters as his experiments have hitherto enabled him 
to determine. 

Liquid sulphiu-ous acid appears to exert a pressure of about 2 
atmospheres, at 45°. The pressure of the vapour of sulphuretted 
hydrogen was equal to about 13 atmospheres, at 32°; that of car- 
bonic acid to 40 atmospheres, at 45° ; of nitrous oxide 48 atmo- 
spheres, at 50° ; of cyanogen between 3 and 4 atmospheres, at 45° ; 
of muriatic acid 28 atmospheres, at 32°. 

The author's attempts to obtain hydrogen, oxygen, fluoric, fluo- 
silicic, and phosphuretted hydrogen gases in the form of liquids, have 
hitherto been without success. 
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On the Application of Liquids formed by the Condensation of Gases as 
Mechanical Agents. By Sir Humphry Davy, Bart. P.R.S. Read 
April 17, 1823. IPhiL Trans. 1823,;?. 199.] 

The elasticity of vapours, in contact with the liquids from which 
they are produced under high pressures in high temperatures, is 
known to increase in a higher ratio than the arithmetical one of the 
temperature ; but the exact law is not determined, and the loss of 
latent heat in compression, and the re-absorption in expansion, 
renders the advantage of steam under great pressure and at very 
high temperatures doubtful in an economical view. No such doubt, 
however, exists in regard to those fluids which require very great 
compression for their existence, and where common temperatures are 
sufficient to produce an immense elastic force. Thus sulphuretted 
hydrogen, which condenses into a liquid under a prei^ure of 14 at- 
mospheres at S°, had its elastic force increased so as to equal a 
pressure of 17 atmospheres by raising its temperature to 47°. Liquid 
muriatic acid at 3° exerted an elastic force equal to the pressure of 
20 atmospheres, at 25° s 25 atmospheres, wad at 51° = 45 atmo- 
spheres. 

After some experimental illustrations of the expansibility of the 
vapour of sulphuret of carbon at different temperatures, the author 
adverts to the possible application of the d&cultly compressible 
gases, as mechanical agents, and to their power of producing cold 
by the rapidity of their evaporation. 

On the Temperature at considerable Depths of the Caribbean Sea. By 
Captain Edward Sabine, F.R.S. In a Letter addressed to Sir 
Humphry Davy, Bart. P.R.S, Read April 17, 1823. IPhil. 
Trans. IS2S, p. 206.] 

In this letter Captain Sabine details the results of some experi- 
ments on the temperature of the Caribbean Sea, in lat. 20|° N. and 
long. 83^° W. At the depth of 1230 fathoms by the line, or about 
1000 fathoms actual depth, a six's register thermometer indicated 
45°*5, the temperature of the water at the surface varying from 
82°-5 to 83°-2, so that the difference amounted to 37°-3. 

Letter from Captain Basil Hall, R.N. to Captain Kater, comfnunicO' 
ting the Details of Experiments made by him and Mr. Henry Foster, 
with an Invariable Pendulum, in London ; at the Galapagos Islands 
in the Pacific Ocean, near the Equator ; at San Bias de California 
on the N.W. Coast of Mexico; and at Rio de Janeiro in Brazil. 
With an Appendix, containing the Second Series of Experiments in 
London^ on the Return. Read April 24, 1823. [Phil. Trans, 
1823, j». 211.] 

Captain Hall stated that the ship which he commanded had been 
constantly employed on a particular description of service, having no 
reference to such inquiries, but which occupied nearly all his time. 

VOL. II. o 
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It waa only, therefore, at casual intervals that he cotdd make use of 
the means placed in his hands, and many interesting opportunities 
were thus lost merely for want of adequate leisure to profit by 
them. 

The only stations, accordingly, at which the pendulum was swung 
in a satis^ctory manner, were, 1st, the Galapagos Islands in the 
Pacific, lying 32^ miles N. of the Equator; 2ndly, St. Bias, on the 
N.W. shore of Mexico, in lat. 21|° N., and not fer from California; 
and, lastly, Rio de Janeiro, the capital of Brazil, in lat. 22^*55' S. 

The elHpticity of the earth, resulting from the experiments made at 
the Gallipagos, is •TT7.-g-«- ; but it must be observed that, as the nature 
of the ground on whidi the pendulum Was here swimg, was totally 
different from that of the stations at which it was swung in England, 
this result is not to be depended upon as giving a true expression 
for l3ie ellipticity ; since whenever a comparison is to be made be- 
tween different stations on which tiie same pendulum has been 
swung, the circumsrt:ances ought always to be as nearly alike as pos- 
sible in all that relates to the density of tiie ground. At the Gala- 
pagos, however, every thing was volcanic, and the islands were sur- 
rounded by a deep sea, whereas at the English stations the rocks 
were mostly primitive, and were surrounded by land. At the second 
station, San Bias, there were two series of experiments made, the first 
by Capt. Hall, which gave an ellipticity of joB-ai * and the second by 
Mr. Henry Foster, one of his officers, -rrk.Tw These two series, how- 
ever, were performed under circumstances so different, as to account 
sufficientiy for the want of exact agreement in the results. During 
the first t^e temperature was steady, the sky always clear, and the 
rate of the clock uniform ; but before the second series was well 
commenced the rainy season set in with great violence, the sky be- 
came overcast, few stars could be seen, the temperature fluctuated, 
aind tiie rate of the clock becathe Unsteady. The relative degree of 
credit, therefore, which attaches to the two series, is as 397 at 47, 
the amount of the respective factot-s, or nearly as 3 to 1, and we 
tnay assume the correct ell^)tidty at -rvV.r* ^^ ^^^ ^^ Janeiro, by 
Captain Hall's series, the ellipticity comes out -rr^rv* ^^^ ^7 ^^- 
Foster^s -rri-'TT* The sum of the factors in this case being 148 and 
304, or nearly as 261 in favour of Mr. Foster's experiments, the 
correct ellipticity may be taken at -girl-'TT- 

Captain Hall is of opinion that it would contribute materially to 
the determination of t£is question if the same pendulum were to be 
swung at places resembling the Galapagos, in geological character, 
such as the Canaries and Azores, Madeira, St. Helena, the Isle of 
France, and various islands in the Eastern Ocean ; besides swinging 
it at stations resembling those of Captain Kater in this country, 
especially at the Cape of Good Hope, and at a port in the Falkland 
Islands, which happen to lie in the correspondent latitude to that of 
London, and afterwards as a check on the adjacent main land of 
Patagonia. 

Captain Hall announced his intention of instituting, in the mean 
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time, some experiments for determining the actual effect on the vi- 
brations of the pendulum, by changes of temperature, independently 
of any theoretical allowance. 

The portion of Captain Hall's letter, which was not adapted to 
public reading, consists of six series of observations at London, the 
Oalapagos, San Bias; and Rio de Janeiro. These are given in the 
fullest detail, together with every attendant circumstance likely to 
have any effect on the experiments. 

Second Part of the Paper on the Nerves of the Orbit. By Charles 
Bell, Esq. Communicated by Sir Humphry Davy, Bart. P.R.8. 
Read June 19, 1823. iPhil. TVdns. 1823, p. 289.] 

This is a paper in continuation. — ^In this part the author states 
that there are six nerves of the brain which go to the eye, while 
there are in all only nine nerves coming from the brain. He pro- 
ceeds to show that each nerve has a distinct or appropriate function. 

The branch of the fifth nerve, called Ophthalmicus, bestows upon 
the parts within the orbit and the coats and surfaces of the eye, sen- 
sibility to pain, and that modification of sensibility which causes the 
winking and rapid motions of the eyelids and eyeball, and pro- 
duces tears. It is shown that by the loss of this nerve the eye is 
deprived of its sensibility to touch and irritation, while it continues 
to enjoy the sense of vision, and the motions of the eye and eyelids 
remain perfect. 

Having shown that the motions of the eyelids depend on a 
branch of the seventh nerve, and not on the fifth, as hitherto sup- 
posed, and having proved in the former part of the paper that there 
is a corresponding motion of the eyeball and eyelids, necessary for 
the preservation of the organ, he proceeds to show that this connex- 
ion is established thi'ough the fourth nerve ;; that the foiii!i^, or troch- 
learis, goes to that muscle which performs the instinctive and insen- 
sible motions of the eyeball, in sympathy with those of the muscles 
of respiration, and consequently with the eyelids. 

Having thus shown that the fourth, and ti branch of the seventh, 
as enumerated by authors, perform the instinctive and involuntary 
motions of the eyeball and eyelids, he then explains the office of 
the third and sixth to be exclusively for the voluntary motions of the 
eye, and for directing the eyeball in subservience to its office of 
vision. 

By the discovery of the pecuHar functions of die fourth; fifth, and 
seventh, the nerves of the head become thus arranged according to 
their uses : — 

The first is the olfactory nerve. 

The second is the nerve of vision. 

The third is for the voluntary motions of the eye. 

The fourth for the instinctive motions of the eye. 

The fifth entirely for sensation of the head generally, and for the 
regulation of certain motions of the jaws. 

o2 
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The sixtk for the motions of one muscle of the eye. 

The seventh for the voluntary and involuntary motions of the 
muscles of the face. 

The eighth is the great respiratory nerve. 

The ninth, for the voluntary motions of the tongue. 

The nerve sometimes enumerated as the tenth of the brain, is pro- 
perly the first spinal nerve : like those of the spine it has a distinct 
double root, and is a nerve both of sensation and of motion. 

In the end of the paper certain conclusions are drawn, which have 
reference to the subjects of the preceding papers of the same author. 
And here the author advocates the importance of anatomical inves- 
tigation as superior to experiments on living animals, affirming that 
erroneous opinions in physiology have been sometimes strengthened 
instead of corrected by such experiments. 

An Account of Experiments made with an Invariable Pendulum at New 
South Wales, by Major- General Sir Thomas Brisbane, K.C.B. 
F.R.S. Communicated by Captain Henry Kater, F.R,S,, in a Let- 
ter to Sir Humphry Davy. Bart. P.R.S. Read June 19, 1823. 
IPhil. Trans. 1823, p. 308.] 

In this -communication, laid before the Royal Society at the re- 
quest of Sir Thomas Brisbane, Captain Kater gives the results of 
experiments made by Sir Thomas Brisbane and Mr. Dunlop, at Pa- 
ramatta, in New South Wales ; and by Sir Thomas Brisbane, Cap- 
tain Kater, and Mr. Rumker, in Portland Place, London, with an 
invariable pendulum belonging to the Board of Longitude. 

The number of vibrations made by this pendulum in a mean solar 
day at London, in latitude 51° 31' 8" 4, at the temperature of 60°, 
and reduced to a vacuimi, was found to be 86090*17 : at Paramatta, 
in latitude 33° 48' 43'' S., by Sir Thomas Brisbane's experiments 
86021-59 ; and by those of Mr. Dunlop 86022*21. 

Captain Kater, after detailing these observations, proceeds to de- 
duce the compression, and finds it, by comparing the vibrations at 
London with those resulting from Sir Thomas Brisbane's experi- 
ments at Paramatta, to be -rrk^s^; by Mr. Dunlop's rwl-.-rr' 

By the comparison of the vibrations at Unst with those at Para- 
matta, Sir Thomas Brisbane's experiments give Tiy^-rr> c^d those of 
Mr. Dunlop •sttittb- for the compression. 

But the author remarks that these numbers are not to be deemed 
conclusive, as a small alteration in the number of vibrations made by 
the pendulum would occasion a considerable difference in the frac- 
tion indicating the compression. 
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Observations and Expervments on the DaUi/i Variation of the Hart" 
zontal and Dipping Needles under a reduced Directive Power. By 
Peter Barlow, Esq, FM.S. of the Royal Military Academy. Com-- 
municated by Davies Gilbert, Esq. V,PM,S. ReadJune 12» 1823.^ 
{PhiL Trans. 1823, p. 326.] 

By disposing magnets so as partly to counteract the influence; of 
the 'earth's polarity on a magnetic needle, the author suspected that 
its daily variation might possibly exhibit itself in a very increased 
degree ; and in experimentally prosecuting the idea, he found it to 
be the case to a very considerable extent in regard to the horizontal 
needle ; and to take place also, though less satisfactorily, with the 
dipping-needle. 

In the former experiment a finely suspended horizontal needle was 
used, the directive power of which was reduced by two magnets, 
properly placed for the purpose ; a deviation of 3° 15' was thus ob- 
tained at 11 A.M., which decreased to a late hour in the evening.. 
The needle was kept in the same position for three days, with some 
change of directive power, with similar general results. After ad- 
verting to a difference in the direction of the variation in and out of 
doors, Mr. Barlow details the results of several experiments, which 
lead him to the following conclusions : — ^that while the north end of 
the needle is directed to any point from the S. to N.N.W., its mo- 
tion during the forenoon advances towards the N. ; and while di- 
rected towards any point between the N. and S.S.E. its motion is 
still to some point between the N. and N.N.W., so that there ought 
to be some direction between those limits in which liie daily motion 
is a minimum : but whether this is a fixed direction during the year» 
or whether it has any vibratory motion as the sun changes its decli- 
nation, is a question requiring further experiments to determine. 
Another conclusion which the author draws is, that the daily change 
is not produced by a general deflection of the directive power of the 
earth, but by an increase and decrease of attraction of some point 
between the N. and N.N.E., or between liie S. and S.S.E. 

The variation of the adjusted dipping-needle did not indicate the 
gradually increasing and decreasing power manifested by the hori- 
zontal needle ; and although it evidently is subject to diurnal change, 
the law of that change remains to be determined. 

On the Diurnal Deviations of the Horizontal Needle when under the 
influence of Magnets. By Samuel Hunter Christie, Esq. M.A. 
Fellow of the Cambridge Philosophical, Society : of the Royal Mili- 
tary Academy. Communicated by Sir Humphry Davy, Bart. P.R.S, 
Read June 19, 1823. {Phil. Trans. 1823, p. 342.] 

This paper contains a detailed account of a series of observations 
on the diurnal magnetic variation made upon the principle pointed 
out by Mr. Barlow, in his communication already before the Society, 
In regard, however, to the arrangement adopted by the author,, it 
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differed from tiiat of Mr. Barloyr, for instead of applying a magnet 
in the horizontal plane of the needle he placed two in the line of the 
dip, having their poles in the reverse position to those of the needle. 
In describing the results of his experiment, Mr. Christie calls the 
south pole of a magnet that which points to the north pole of the 
earth, so that the north end is the south pole, and the south end the 
north pole of his magnetic needles. In stating the deviations from 
any point considered as zero, those which he places in the direction 
of the Sim's apparent daily motion are considered minus, and those 
ii^ a contrary direction plus, whatever may b^e the position of the 
needle. The results of Mr. Christie's pbservations are given in the 
form of tables, the first of which extend from March 26 to March 31, 
and exhibit manifest deviation towards the east before eight in the 
morning, and the greatest westerly deviation about- one p.m. In a 
second series of observations, with another needle, the directive 
force of which was to the power as 1*63 to 1, the times of the 
gye^-test easterly and westerly deviation agreed with the former, but 
the easterly was greater compared with the westerly. In a third 
seizes the suspension of the needle was improved, and, the magiets 
were so adjusted as to render its direct;ive force as 0*68 to 1. With 
thiiS i;ieedle the observations were made nearly every hour, from the 
5th to the 12th of April, and the mean results give the greatest 
easterly variation, at 7** 45°*, the time of no deviation at 9^ 26"* ; the 
greatest westerly deviation took place at 1** 24*", the time of zero 
being 6^ 40*", and the total dally variation amounting to 3° 41'. 
After adverting to the influence of the wea.ther, to irregularities re- 
ferrible to the electric state of clouds, and to other causes of ano- 
malies in prosecuting his inquiries, the author proceeds to determine 
the results of a numerous series of observations made as the former, 
but in which the position of the needle was somewhat altered, as 
:^ell as that of the bar magnets ; and to examine into the daily 
clianges which take pjace at Ijhe points at which a needle is retained 
in equilibrio by two bar magnets, which he is led to believe arise 
from an actual change of intensity in the terrestrial forces, as well as 
from a change in their directions. 

The author concludes ^ paper with remarks upon the influence 
of temperature in diminishijig the power pf the magnets, and ii^fers 
that solar heat exceeds any other in producing such an effect ; but 
that changes of temperature are not the only cause of the variations 
which take place in the points of equilibrium, is shown by their oc- 
curring independent of the temperature of the magnets. 

On Fossil Shells, By Lewis Weston Dillwyn, Esq, F.R,S, In a 
Letter addressed to Sir Humphry Davy, Bart. P.-R.5. Read June 
5,1823. [Phil. Trans. 1823,;?. 393.] 

In describing the shell fish supppsed to peld the Tyrian dye, Pliny 
hasadverted to its power of boring the shells of other fish ; and Lamarck 
says that all moUusca, whose shells have a notch at the base of their 
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apertures, are possessed of similar powers. In the other genera of 
turbinated univalves, the aperture, instead of being notched, is entire, 
and they have all been proved to be herbivorous. Every turbinated 
univalve which Mr. Dillw]^ has examined of the older beds, from the 
transition limestone to the lias, belongs to these herbivorous genera, 
and the family still inhabits our land and waters. On the contrary, 
all the carnivorous genera abound in the strata above the chalk, but 
are very rare in the secondary strata. In recent shells small holes 
bored by the predaceous Trachelipoda are common ; and Mr. Dillwyn 
has observed similar holes in fossils from the London clay, but never 
in those of the older formations ; and he thinks that the whole family 
of carnivorous Trachelipoda are very rare in all those strata where 
the Ammonites and other Nautilidse abound. Ammonites, and the 
other principal multilocukr genera, appear to have become extinct in 
northern latitudes when the chalk formation was completed : but a few 
of the Nautilidae still inhabit the Southern Ocean. Mr. Dillw]^ further 
observes, that all the marine g^iera of the herbivorous TracheHpoda, 
to which the fossil species belong, have an operculum, and that the 
carnivorous species of the secondary strata agree with liiem in this 
particular, though the imoperculated genera abound in the London 
clay. Although fossil Nautilidse are common in the secondary strata 
of the United States, they are said not to have been found in South 
America. Hence, says ike author, it may be queried whether the 
Cephalopoda were not confined to the more nortiiem latitudes when 
the chalk formation was completed ; and whether a decrease in the 
earth's temperature at that period may not have occasioned the entire 
destruction of some genera, and the migration of others to the south. 

On the apparent Magnetism of Metallic Titanium. By William Hyde 
Wollaston, M,D. V.P,R.S. Read June 19, 1823. IPhil. Trans. 
1823,;?. 400.] 

Adverting to his statement respecting the action of the magnet 
upon metallic titanium, published in the first part of the FhilosopUcal 
Transactions for this year, which refers it to adhering iron. Dr. Wol- 
laston observes, that in subsequent examiaations he has found the 
crystals of that metal slightiy attractable, although he had formerly 
considered them as not thus influenced when apparentiy perfectly 
pure. From some comparative trials, however, he finds that the 
magnetic power thus exhibited would be conferred by the presence 
of about -rfo-th part of iron alloyed with the titanium ; and there is 
every reason to suspect that the latter metal might be thus contami- 
nated. This is rendered additionally probable by the action of tests 
upon the solutions of the supposed pure titanium; and upon the whole. 
Dr. Wollaston thinks that we should not be warranted in classing 
titanium with the magnetic metals. 
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An Account of the Effect of Mercurial Vapours on the Crew of His 
Majesty's Ship Triumph, in the Year 1810. By WilKam Burnett, 
M.D. one of the Medical Commissioners of the Navy, formerly Phy- 
sician and Inspector of Hospitals to the Mediterranean Fleet. Com^ 
municated by Matthew Baillie, M,D. F.R.S. Read June 19, 1823. 
[Phil. Trans. 1823, /?. 402.] 

The Triumph arrived at Cadiz in 1810, and in the following March 
a Spanish vessel, laden with quicksilver, was wrecked under the bat- 
teries, then in possession of the French. The Triumph's boats were 
sent to her assistance, and about 130 tons of the quicksilver carried 
on board. The metal was secured in bladders packed in barrels, but 
the bladders having been wetted grew rotten, and the metal escaped 
in large quantities, got mixed widi the provisions, and very soon af- 
fected the crew with ptyalism, ulcerated throats, &c. The difTerent 
animals on board were also affected. From the extent of tiie mis- 
chief it was evident that the air of the confined part of the vessel 
contained mercurial vapo^, and accordingly those who slept and 
messed in the orlop and Tower decks were more severely affected 
than those chiefly confined to the upper deck ; while the men who 
lived and slept chiefly under the forecastle, escaped with a slight af- 
fection of the gums. 

On the Astronomical Refractions, By J. Ivory, A.M. F.R.S. Read 
June 19, 1823. [Phil. Trans. lS2Z,p. 409.] 

The ancients, Mr. Ivory observes, were acquainted with the ex- 
istence of atmospherical refraction ; but the first that ascertained its 
magnitude with tolerable accuracy, and employed it in his calcula- 
tions, was Tycho Brah6. Cassini attempted to compute the refraction 
upon optical principles, and upon the hypothesis of an uniform me- 
dium of uniform density,— ^a supposition which, though very simple, 
is sufficiently correct to a considerable extent. The next step was 
to imagine an atmo^here of a density uniformly decreasing as the 
height increases. Knunp was still more accurate in attending to the 
true efl^ects of pressure and change of temperature ; his methods have 
been improved and extended widi great sagacity by Laplace, and the 
tables founded on his computations are perhaps the best in existence 
with respect to the value of the mean refractions. 

An uniform atmosphere must be supposed to be five miles in height; 
an atmosphere uniformly decreasing in density ten. Kramp and 
Laplace consider it as infinite, llie former limits would make the 
horizontal refraction less than the truth ; the latter supposition much 
greater. Mr. Ivory is inclined to suppose some considerably ex- 
tended, though finite height, which shall give the true refraction at 
the horizon, and which will probably be also correct for all other 
cases ; and he thinks it not superfluous to inquire, whether such an 
Htmosphere would aflbrd results sensibly difl^erent from those of an 
atmosphere of infinite extent. The phenomena of twilight and of 
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meteors indicate, he observes, a height of forty or fifty miles, at 
which the atmosphere is dense enough to reflect a sensible quantity 
of light. At the height of about 2£i,000 miles the centrifugied force 
would become equal to the gravitation of the air, and the equilibrium 
would be no longer possible. 

But the great reason that prevents our supposing an atmosphere 
infinitely extended, is the coldness of the upper regions. Mr. Ivory 
considers the elastic force as disappearing from tiie effect of cold 
upon the temperature, is 266 centigrade degrees below the freezing 
point ; and he observes, that if the decrease uniformly amounted to 
a degree in 95 (English) fathoms, as it appeared to do in Gray Lus- 
sac's aerostatic observation, the whole height ought not to exceed 
29 miles ; consequently he thinks that the thermometer must fall at 
a slower rate in tiie higher than in the lower parts of the atmosphere. 
Mr. Ivory proceeds to investigate the motion of light according to 
the laws of central forces, and to the experiments of Hauksbee and 
others on the refractive density of the air. He first shows that the 
formula employed by the French astronomers, as feur as 74° from the 
zenith, is deducible from any imaginable law respecting the consti- 
tution of the atmosphere ; and he gives, for example, the mode of 
obtaining it from that of Cassini. 

He next considers the case of an equable variation of temperature 
in ascending, which he thinks is rendered probable, as the law of 
nature, by observations of Gray Lussac and others ; and he inquires 
into the general methods of integrating the expressions of the re- 
fraction in such cases, according to the methods already employed 
by Kramp and Laplace. He examines, on various suppositions re- 
specting the height of the atmosphere as connected with various 
laws expressing the progressive temperatures, beginning always from 
that which is observable at the earth's surface the amount of the 
horizontal refraction, which he finds not so materially affected by 
these suppositions as to enable us to decide with certaihty, from ob« 
servation, which of them ought to be preferred. 

Upon these foundations tiie author investigates the actual mag- 
nitude of the refraction under different circumstances, by means of 
several infinite series, of which he computes the values ; and he com- 
pares his results with those which have been observed by astrono- 
mers. The ingenious hypothesis of Laplace, he remarks, gives us a 
height of 59^ fathoms for a depression of a centigrade degree, or 
197 feet for 1° of Fahrenheit, which, he says, is little more than two 
thirds of the height actually corresponding to this depression; and 
the French table, he says, was computed for the foregoing point, and 
then altered proportionally throughout its extent for a difference of 
10 centigrade degrees. . As frur as 86° from the zenith, Mr. Ivory's 
computations agree very accurately with those of Bessel ; and further, 
this celebrated astronomer does not recommend the adoption of his 
table. The comparison of the new table with the observations of the 
French Astronomers, and of Dr. Brinkley, appears to be highly fa- 
vourable to the accuracy of Mr. Ivory's results: 



Observations on Air found in the Pleura, in a Case of Pnewnato- 
thorax ; with Experiments on the Absorption of different kinds of 
Air introduced into the Pleura, By John Davy, M,I). F.R,S. Read 
June 6, 1823. [PAt/. Trans. 1823, p. 496.] 

In this paper Dr. Davy gives a detailed account of the symptoms 
produced by the above disease, and of the appearance after death, in 
a man of thirty years of age. He also adverts to the composition of 
the air found in ^e lungs, which was collected by inmiersing the body 
in water, said puncturing the pleura, when it issued in the enormous 
quantity of 225 cubic inches. It was without smell, and extinguished 
flpme, and was not inflammable. It consisted of 8 carbonic acid, 
and 92 azotic gas per cent. ; and the author considers it as derived 
from the atmosphere by a morbid copununication, which was dis- 
covered on dissection, between the pleura and atmosphere through 
the medium of the lung. To determine the mode in which its change 
of composition had been effected. Dr. Davy inflated the right pleura 
of a dog with at^lospheric air, and killed the animal after 48 hours. 
On examining the air, the oxygen was found absorbed in larger pro- 
portion than the azote, which accounts for the accumulation of the 
latter gas in the preceding instance. To ascertain how far carbonic 
acid is absorbed by the pleura, a mixture of 80. parts of common air, 
and 20 of carbonic acid, was injected into the right pleinra of a dog. 
After two days the animal appeared well, and a mixture of 75 of air 
and 25 of carbonic acid was thrown into the left pleura. Twenty- 
four hours after, the dog was killed, and the result was, that during 
a sojourn of three days in the pleura the oxygen had been absorbed 
in greater proportion than the carbonic acid, and the latter in a 
greater degree than the azote. The power thus exhibited by the 
pleura of absorbing one kind of gas more than another, without're- 
lerence to their solubility in water, induced the author to institute 
some similar experiments with hydrogen, nitrous oxide, and nitrous 
gas. A mixture of carbonic acid and hydrogen thus applied did not 
appear to affect the health of the animal. A mixture of nzfite and 
nitrous gas killed the animal in five hours. In the former case the 
hvdrogen disappeared, and its place was supplied by a small quantity 
of azote. As the author's experiments induce him to believe that no 
air exists in the pleura< in a healthy state, he is led to suppose that its 
appearance in this case is referrible to secretion. — In a note annexed 
to this paper. Dr. Davy expresses his doubt as to the existence of 
any free carbonic acid in the blood, i since he ^ould, in two experi- 
ments made for the purpose, obtaj^ none by means of the air-pump. 

On Bitumen in Stones. By the Right Hon, George Knox, F,R,S. 
Read June 12, 1823. [Phil. Trans. 1823, jj. 517.] 

In this paper Mr. Knox details a series of experiments upon a 
great variety of mineral products, tending to show in them the fre- 
quent existence of bitumen^ or some analogous substance; and he 
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calls the attention of analysts to this subject, a^ having frequently- 
misled them in respect to the loss obtained by subjecting minerals 
to heat, which they have too commonly ascribed to the mere evapo- 
ration of aqueous matter. 

Mr. Knox found bitumen in nearly all the minerals belonging to 
Werner's Flotz Trap formation. He also found it in a few of the 
substances appertaining to the older rocks ; but in the latter case it 
was smaller in quantity, and less easily separable. 

In conclusion, the author recommends distiUation as a process to 
be resorted to in all analyses of stony substai^ces, with a view of ob- 
taining the liquid bitumen which they may have contained, and also 
of estimating the proportion of carbon evplved in the state of gas. 
The residuum, he observes, should be carefully examined for the re- 
maining carbon. 

On certain Changes which appear to have taken place in the Positions 
of some of the principal fixed Stars. By John Pond, Astronomer 
Royal, F,R.S, Read June 19, 1823. IPhiL Trans, 1823, p. 529.] 

The Croonian Lecture. On the Internal Structure of the Humqn Brq,in, 
when examined in the Microscope, as compared with that of Fishes, 
Insects and Worms. By Sir Everard Home, Bart. V.P.R,S. 
Read November 20, 1823. IPhil. Trans. 1824, p. 1.] 

In this lecture the author pursues his researches respecting the 
anatomy of the human brain, and compares it vdth that of fishes, 
insects, and worms, in the hope of developing the connexion between 
the action of the nerves and the motion of the muscles. To obviate 
the sources of error attendant upon the usual methods of dissecting 
and examining the brain, a portion of it in a very recent state was 
submitted to the microscope, after having been immersed in distilled 
water. Rows of globules were thus detected passing in straight lines 
from the circumference of the cortical substance into the medullary 
portion, the appearance of which is shown by Mr. Bauer in an an- 
nexed drawing. From a representation, also by Mr. Bauer, of the 
tench, it appears that its relative proportion to the size of the 
animal is smaller than in the bird, — that it has a central ca^ty and 
a nodulated basis. In insects the brain contains, and its principal 
portion is connected by, nervous chords, with what is usually called 
a ganglion, but which, when examined accurately, is found to re- 
semble the brain in texture, and which, from tiie office of the nerves 
it sends off, the author considers, as Medulla oblongata. Below this is 
a regular line of ganglions united by a double nerve, the details of 
these structures being illustrated by annexed drawings. 

Among insects the bee has the largest proportion of brain relative 
to the size of its body. In the moth and caterpillar it is smaller, but 
similar in structure, as also in the lobster. In the garden snail the 
brain is relatively larger than in the bee, but there are no ganglionsf, 
although the structure of the Mechtlla, spinalis is the samg. 
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' Inidl animals tJie minute structure of the brain, as detected by the 
microscope, appears in a measure similar, consisting of globules, and 
a more or less fluid and often elastic transparent matter. The gan- 
glions iippear also similarly composed in all the animal tribes of a 
congeries of nervous fibres. 

Some Observations on the Migration of Birds. By the late Edward 
Jenner, M.D. F.R.8. ; with an Introductory Letter to Sir Humphry 
Davy, Bart. P.R.S. By the Rev. G. C. Jenner. Read November 
27, 1823. IPhU. Trans. 1824, p. II.'] 

The author's intention in this paper is not to give a general history 
of the migration of birds, but to adduce some hitherto unnoticed facts 
respecting the causes vehich excite the bird at certain seasons of the 
year to quit one country for another. Among these the most pro- 
minent are certain changes in the generative organs, and tiie neces- 
sity of a climate or country where they can be better accommodated 
with succours for their infant brood than in that from which they de- 
part. He also adduces facts to prove that their departure from this 
country is not in consequence of change of temperature or scarcity 
of food, but the result of the accomplishment of their errand, namely, 
the incubation and rearing their young. 

The author then offers some remarks on the winter birds of pas- 
sage, tending to show that they quit this country in spring in quest 
of a situation better adapted to their intended purpose, and that they 
are actuated by the same impulse in leaving this country that causes 
the spring birds to come to it, and not by want of food. That the 
emigration of the winter birds is less complete than that of the spring 
migrators, and that some species, especially the wild duck and wood- 
pigeon, breed here. 

Redwings and fieldfares appear to be the most regular and uniform 
in their appearance and disappearance, and never seem to risk the 
trial of incubation here. 

Dr. Jenner remarks, that in severe and long-continued frosts, birds 
often quit the country through want of food, but that they return 
upon die approach of more temperate weather, which is announced 
by their reappearance. The arrival of water birds, on the contrary, 
forebodes the approach of intense frost. 

The author then offers some observations on the singing of birds,, 
and details some additional facts and particulars respecting the dif- 
ferent sizes of the generative organs of birds, as they appear at dif- 
ferent seasons of the year. 

On the Nature of the Add and Saline Matters usually existing in the 
Stomachs of Animals. By WiUiam Prout, M,D. F.R.S. Read 
December 11, 1823. [Phil. Trans. 1824, p. 45.] 

The object of this communication is to prove that tiie free acid 
usually existing in the stomachs of animals is the muriatic acid, and 
that the salts present are alkaline muriates. 
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The contents of a rabbit's stomach were digested in distilled water, 
and the clear portion of liquid thus obtained divided into four parts. 
The first was evaporated to dryness, and the quantity of muriatic 
acid present in the residuary fixed salts determined by nitrate of sil- 
ver ; the second was supersaturated with potash, evaporated and de- 
composed by nitrate of silver as before, by which the total quantity 
of muriatic acid in the fluid was ascertained ; the third was neutral- 
ized by a solution of potash of known strength, and the required 
quantity accurately noticed. This gave the proportion of free acid 
present ; and by adding this to that in union with a fixed alkali, as 
above determined, and subtracting the sum from the total quantity 
of muriatic acid present, the proportion of acid in union with anmio- 
nia was estimated. But as a check to this result, the third neutral- 
ized portion was evaporated to dryness, and the muriate of ammonia 
expelled by heat ; the quantity of muriatic acid left in imion with the 
fixed alkali was then determined as before ; and by subtracting this 
from the total quantity, the quantity in union with ammonia was 
determined. 

From such experiments the author concludes, that no inconsider- 
able quantity of unsaturated muriatic acid exists in the stomachs of 
animals during digestion; and from the examination of the fluid 
ejected from the hiunan stomach in a case of dyspepsia, he infers 
that there also the muriatic acid performs the same office. 

On the North Polar Distances of the principal fixed Stars, By John 
Brinkley, D,D. F,R.S, 8fC, Andrews Professor of Astronomy in the 
University of Dublin. Read December 18, 1823. [PhiL Trans, 
1824, p, 50.] 

The author observes, that of the recent catalogues that have 
been formed of the principal fixed stars, two, those of Dublin and 
Greenwich, agree very exactly. That of M. Bessel differs con- 
siderably ; but the differences are such that they would agree by a 
modification of the co-efiicients of refraction employed for correcting 
the observations. Mr. Pond, he says, has applied the refractions of 
Bradley to the instrument of Dublin ; he himself thinks it more safe 
to determine the refraction for each place from its own instruments ; 
and he objects to the reasoning by which Mr. Pond has endeavoured 
to prove the existence of a flexure in the tube of the instrument of 
Dublin. 

Dr. Brinkley makes the mean difference of the stars of Greenwich 
and Dublin for 1813 only a few tenths of a second; for 1823, still 
less. Neither the Dublin Catalogue, nor any other more extensive 
comparison, affords, in his opinion, a confirmation of the hypothesis 
of a general southern motion, which he is therefore inclined to attri- 
bute principally to a slight inaccuracy of the Greenwich Catalogue 
for 1813. 

The comparisons unfavourable to the southern motion are those 
of Bradley's observations at Wanstead, in 1728; and some French ob- 
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servfttions, inl740; of Maskelyne'satSchehalien, in 1774; iSeneral 
Mndge's, in 1802 ; and General Lambton's, in 1805 ; as well as of 
Hazzi's Catalogue. Mr. Pond's observations at Westbury agree too 
Ktde with the Catalogue of Grreenwich^ he thinks, to be of any use 
in the inquiry; and Mechain's are opposed to others made by better 
instruments. 

Dr. Brinkley does not think it an argument in favour of Bes^el's 
refractions, that they give the obliquity of the ecliptic the same for 
both solstices ; he rather liupposes some particular equation is re- 
quired for the solar refraction, Bessel's refraction at low altitudes 
being manifestly too large for the stars. 

The question of paralkx Dr. Brinkley still reserves for future dis- 
cussion. 

On the Figure requisite to maintain the Equilibrium of a Homogeneous 
Fluid if ass that revolves upon an Axis. By James Ivory, A.M. 
F.R.S. Read December 18, 1823. IPhil Trans. 1824, p. 85.] 

The author enumerates the various steps by which Sir Isaac New- 
ton, M^Laurin, and Laplace have carried the theory of the equili- 
brium of a revolving fluid very near to perfection, but he observes 
that they have generally supposed the spheroid to differ but little 
from a sphere ; and he proceeds in the present paper to investigate 
the figure " by a direct analysis, in which no arbitrary supposition is 
admitted." 

Mr. Ivory thinks it necessary to distinguish carefully two separate 
cases ; the first is when the particles of the fluid do not attract one 
another, and the second when the particles are endued with attrac- 
tive powers. These, he says, are plainly two cases that are essentially 
different from one another ; for in the first, a stratum added induces 
lio other change than an increase of pressure caused by the action 
of the accelerating forces at the surface ; but in the second, besides 
the pressure, a new force is introduced, arising from the mutual at- 
traction between the matter of the stratum and the fluid mass to 
which it is added. 

Mr. Ivory gives two different methods of investigating the funda- 
mental laws of this equilibriiun, the one which is the newest and 
most simple being contained in two propositions. 

First, If a homogeneous fluid body revolving about an axis be in 
equilibrio by the attraction of its particles, any other mass of the 
same fluid having a similar figure, and revolving in the same time 
about ah axis similarly placed, will likewise be in equilibrio by the 
attraction of its particles. 

The proof is easily deduced from the well known properties of an 
attraction inversely proportioned to the square of the distance. 

Secondly, If a homogeneous fluid mass revolve about an axis, and 
be in equilibrio by the attraction of its particles, all the level sur- 
faces will be similar to the outer surface; and any stratum of the fluid 
Contained between two level surfsices will attract particles in the in- 
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side (or within the interior surface of the stratum) with equal force 
in opposite directions. 

On the Corrosion of Copper-sheeting by S^a-water, and on Methods of 
preventing this Effect ; and on their Application to Ships of Wat 
and other Ships, By Sir Humphry Davy, Bart, P,R.8, Read 
January 22, 1824. [Phil, Trans, 1824, p, 151.] 

When copper sheeting, however pure the metal may be, is exposed 
to sea- water, a green rust is formed upon it ; which, when washed 
off, is replaced by a similar substance, till the whole of the metal is 
thus destroyed by corrosion. To prevent this effect, the President 
avails himself of the modification of chemical affinities, derived from 
electrical power ; and in pursuing his researches in relation to this 
subject, he found the above-mentioned action upon copper counter- 
acted by any weak negative electricity easily excited in it by the 
contact of a surface of tin not exceeding -r^tii that of the copper, 
and made part of an electric circuit in sea- water. Other metals may 
be substituted, but the facility with which a perfect contact is made 
by solder with tin, and the facility with which its submuriate de- 
taches from the metal, induce Sir Humphry Davy to regard it as 
best adapted to the purpose. He observes, further, that the cause 
which prevents the oxidation of the copper will also probably pre- 
vent the adhesion of marine animals and of vegetables. After ad- 
verting to the unequivocal and satisfactory results of his experiment 
made upon a small scale, the author states that the Lords Commis- 
sioners of the Admiralty have enabled him to make arrangements 
for pursuing them upon a very extended plan. 

A finite and exact Expression for the Refraction of an Atmosphere 
nearly resembling that of the Earth, By Thomas Young, M,D, 
For.Sec,R,S, Read February 5, 1824. IPhil. Trans, lS24,p, 159,^ 

Having shown that if the pressure of the atmosphere be represented 
either by the square, or by the cube of the square root of the density, 
the astronomical refraction may be attained in a finite equation; and 
having adverted to Mr. Ivory's computation of the refraction with 
the assistance of converging series, and several transformations from 
an equation which expresses the pressure in terms of the density and 
of its square. Dr. Young proceeds to observe, that if we substitute 
for the simple density the cube of its square root, we shall represent 
the constitution of the most important part of the atmosphere with 
equal accuracy, although this expression supposes the total height 
somewhat smaller than the truth ; and that we shall thus obtain a 
direct equation for the refraction, which agrees very nearly with Mr. 
Ivory's table, and still more accurately wi& that in the Nautical Al- 
manac, and vrith the French tables. 

At the horizon the refraction is equal to 33' 49"*5, which is only 
V''5 less than the quantity assigned by the French tables and in the 
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Nautical Almanac ; while Mr. Ivory makes it 34' 17"*5. Again, for 
the altitude 5° 44' 21", we obtain 8' 49"-5 for the refraction; while 
the Nautical Almanac gives us 8' 53'', and Mr. Ivory's table 8' 49"* 6. 
The author, however, observes that there is no reason for proceeding 
to compute a new table by this formula, since the method employed 
for that in the Nautical Almanac is in all common cases more com- 
pendious ; and even if it were desired to represent Mr. Ivory's table 
by the approximation there employed, we might obtain the same re- 
sults, with an error scarcely exceeding a single second, from an 
equation of the same form. 

The Bakerian Lecture, On certain Motions produced in Fluid Con- 
ductors when transmitting the Electric Current. By J. F. W. Her- 
schel, Esq. F.R.S. Read February 12, 1824. [PAi7. Trans. 
1824, p. 162.] 

In the first paragraphs of this lecture, Mr. Herschel describes the 
phenomena that result on placing a portion of mercury covered with 
sulphuric acid between the voltaic poles immersed on opposite sides 
of the globule of metal, but in contact with the acid only. They 
consist in active motion of those particles of the acid in contact with 
the mercury, while the superficial molecules of the metal continually 
radiate from the point nearest the negative pole, and darting to the 
positive pole return along the axis. The author particularly notices 
several singular appearances resulting from this current, and shows 
them to be independent of any electro-magnetic vortices, to which, 
at first sight, they present considerable analogy. They are incom- 
parably more forcible, in proportion to the electric -powers used, than 
the motions produced by the action of magnets ; hence, they fiimish 
an extremely sensible test of the development of feeble Voltaic pow- 
ers not easily rendered sensible by other means. 

The author next describes the appearances observed in cases where 
other liquids and metals are used, and adverts to the influence of 
several causes upon the uniformity of the results. Among these, im- 
purity in the mercury is especially noticed, which should not only be 
carefully distilled, but also well washed with dilute nitric acid. Mer- 
cury thus prepared, and placed in the current as before, exhibits phe- 
nomena varying with the nature of the liquid ; — generally speaking, 
currents are produced radiating from the point nearest the negative 
pole, which are most violent in acids, and less in saline solutions, in 
proportion as the electro-positive energy of the base is greater. In 
many liquids a counter-current from the positive pole is observed ; 
but if either pole be brought in contact with the mercury, no cur- 
rents are observed from the point of contact, but strong ones are 
perceived to radiate from the other. .If the negative pole touch it, it 
amalgamates with the mercury, whidi remains bright ; if the positive, 
the mercury rapidly oxidizes; and inibbth cases currents are pro- 
duced. . > ; . 
. Mr. Herschel proceeds to observe, that when mercury is electrized 
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in saline solutions, its properties are generally altered ; and he de- 
scribes at length the phenomena thus presented in a solution of 
sulphate of soda, which were peculiar and apparently perplexing, 
but which he foimd to depend upon the presence of amalgam of so- 
dium counteracting the effect of the negative pole, and exalting that 
of the positive in proportion to its quantity, until it overcomes and 
even reverses it. That sodium is actually present in these cases the 
author shows by the following experiment : — Having detached the 
negative wire, he touched the mercury, now lying quiet in the liquid, 
with a platiniim or copper wire, and a violent action instantly be- 
gan. ITie mercury rushed to the wire in a superficial current, and 
it gave oiF abundance of hydrogen ; the sodium, wire, and liquid, 
forming a voltaic combination sufficiently powerful to decompose the 
water. 

The author next proceeds to investigate more minutely the effects 
of different metals in their contact and amalgamation with mercury, 
employing solutions of the caustic alkalies for the conducting liquids, 
which have the advantage of producing no currents in pure mercury 
so long as neitiiier pole is in contact with it. In liquid potash a 
contact with the negative pole, of a single second's continuance, im- 
parted to 100 grains of mercury the property of rotating violently 
from the positive to the negative pole, when the circuit was com- 
pleted in the liquid alone. The rotation was even sensible when the 
quantity of potassium did not probably exceed a millionth part of the 
whole mass. With sodium similar effects were observed ; and even 
where the proportion of sodium to mercury was only as 1 to 1,600,000, 
a feeble motion was sensible. 

The influence of barium, strontium, calcium and magnesium, and 
of zinc, lead, tin and iron, is next described, the alloys of these metals 
being all possessed of the positive property. Copper, on the other 
hand, does not communicate motion, though present in considerable 
proportion ; nor do bismuth, silver, nor gold. 

Mr. Herschel concludes this lecture with some general and the- 
oretical observations and deductions, founded on his experimental 
inquiries. These relate principally to the exceedingly minute pro- 
portions of extraneous matter capable of communicating sensible me- 
chanical motions, and properties of a definite character, to the body 
they are mixed with. When we see energies so intense exerted by 
the ordinary forms of matter, we may, says the author, reasonably 
ask what evidence we have for the imponderability of any of the pow- 
erful agents to which so large a part of the activity of material bodies 
seems to be owing. 

Among the essential conditions of the phenomena, the author par- 
ticularly adverts to the vast difference of conducting power between 
the metallic bodies set in motion, and the liquid under which they 
are immersed ; to the necessity of the perfect immiscibility of the con- 
ducting fluids, so as to render the transition of one to the other quite 
sudden; and to a certain chemical or electrical relation between 
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them. Under these conditions, Mr. Herschel observes, the pheno- 
menon may admit of explanation, from what we akeady know of the 
passage of electricity through conductors, and the high attractive and 
repulsive powers of the two electricities inter se. A body so highly 
positive as potassium, present in the mercury, may, for instance, have 
its natural electrical state exalted by its vicinity to the positive pole ; 
and being thus repelled, may take the only course the resistance of 
the metal on the one hand, and attraction of cohesion on the other, 
will permit, viz. along the surface, to recede from the positive pole ; 
it may even act as a carrier to the positive electricity, which may ad- 
here to it too strongly to be transmitted through the mercury, and 
when arrived at the opposite side of the globule may there, by Uie in- 
fluence of the opposite pole, lose its exalted electrical state. Such 
an explanation, however, is not without its difficulties ; and although 
another is open to us, that of considering the action which takes 
place at the common surface of two unequally conducting media as 
dependent upon a new power of the electric current, bearing some 
analogy to magnetic action, yet this, in the present state of the 
investigation, must be regarded not only as a bold, but vague hy- 
pothesis. 

Experiments and Observations on the Development of Magnetical Pro- 
perties in Steel and Iron by Percussion : — Part II, By William 
Scoresby, Jun. F.R,8,E, SfC, Communicated by Sir Humphry 
Davy, Bart, Pres. R,S. Read January 29, 1824. IPhiL Trans. 
1824, p, 197.] 

After adverting to the general results of his former inquiries, the 
author observes that his principal objects on the present occasion 
were to endeavour, by auxiliary rods of iron, to increase the degree 
of magnetism ; and to ascertain on what circumstances, as to the 
magnitude of the iron rods, and the quality, size, and temper of the 
steel wires, the utmost success of the method depends. 
I He formerly used a single iron rod, upon which the steel bars were 
hammered, both being in a vertical position. He now places the steel 
wire between two rods of iron, and subjecting it, through the medium 
of the upper rod, to percussion, derives the advantage of the magnet- 
ism of both rods of iron acting at the same time upon both its poles. 
The rods he used were of the respective lengths of three and one foot, 
and an inch diameter ; and the upper end of the lai^er rod and the 
lower one of the smaller rod were made conical, there being an in- 
dentation in each to receive the ends of the steel wire. Some mag- 
netism was then elicited by percussion in the larger rod, and the 
steel wire being properly placed between its upper extremity and the 
lower one of the small rod, the upper end of the latter was ham- 
mered, and magnetism thus communicated to the wire ; whilst the 
lower rod, receiving some influence from the percussion, performed 
a similar office. The author calls this mode of proceeding, the comr. 
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pound process, to distinguish it from the mere hammering of the wire 
upon the rod, as practised by him formerly, and which he terms the 
simple process. He then enters into extended details of his several 
experiments, of which the following are the principal results : first, 
that the compound process is more effectual in the production of mag- 
netism than the simple one, though the ratio of augmentation does 
not appear determinate. In one experiment, the maximum effect of 
the simple process was an attractive force capable of lifting between 
186 and 246 grains, while the compound process augmented the lift- 
ing power to 326 grains. In another, the simple process gave a lift- 
ing power of 246 grains, the compound of 345 grains. Moreover, 
the efficacy of the compound process is much less manifest upon long 
than short wires, and is greatly impaired by diminishing the size of 
the rods. 

In respect to the influence of the temper of the wire upon the de- 
gree of magnetism developed, Mr. Scoresby found that the softer the 
wire the more susceptible it became of this magnetic condition. 

The author concludes this paper with some theoretical remarks re- 
specting the influence of percussion in disposing the particles of iron 
to acquire and retain magnetism, which he thinks may tend to ex- 
plain some otherwise obscure phenomena; and which seem to render 
it probable that the process of percussion may be applied, in con- 
nexion with other modes of magnetizing, for giving increased power 
to magnets. 

On Semi'decussation of the Optic Nerves. By William Hyde Wol- 
laston, M.D. V.P.R.S, Read February 19, 1824. {_PhiL Trans. 
1824, p. 222.] 

In the human brain, the optic nerves, after passing forward to a 
short distance from their origin in the thalami, become incorporated ; 
and from the point of union two nerves are sent off, one to each eye. 
To this united portion the term Decussation has been applied, under 
the supposition that .though the fibres do intermix, they still continue 
onward in their original toection ; and that those from the right side 
cross over wholly to supply the left eye, while the right eye is simi-* 
larly supplied by fibres from the left thalamus. Anatomists have 
considered this opinion as confirmed, by the circumstance of the 
nerves actually crossing each other as two perfectly distinct cords in 
some fish ; the author, however, from a species of blindness under 
which he has more than once suffered, concludes that a different dis- 
tribution of the nerves takes place in the human subject. This pe- 
culiar state of vision consisted in seeing only half of every object, 
the loss of sight being in both eyes towards the left, and of short 
duration only. In reflecting upon this subject, a certain arrange- 
ment of the optic nerves, not consistent with the generally received 
hypothesis of their decussation, occurred to him. Since the corre- 
sponding points of the two eyes, he observes, sjnnpathize in disease, 
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their sympathy is evidently from structure, and not from mere habit 
of feeling together. Any two corresponding points must be supplied 
with a pair of filaments from the same nerve ; and the seat of a dis- 
ease in which similar parts of both eyes are affected, must be con- 
sidered as situated at a distance from the eyes, at some place in the 
course of the nerves where these filaments are still united, and pro- 
bably in one or other thalamus. It is plain, he continues, that the 
cord which comes finally to either eye, imder the name of optic 
nerve, must be regarded as consisting of two portions, one half from 
the right thalamus, and the other from the left. Upon this suppo- 
sition, decussation will take place only between the adjacent halves 
of the two nerves. That portion of nerve which proceeds from the 
thalamus to the right side of the right eye, passes to its destination 
without interference ; and in a similar manner the left thalamus will 
supply the left side of the left eye with one part of its fibres, while 
the remaining halves of both nerves, in passing over to the eyes of 
the opposite sides, must intersect each other with or without inter- 
mixture of their fibres. The crossing of the entire nerves to the 
opposite eyes in fishes. Dr. Wollaston observes, is in conformity with 
this view of the arrangement of the human optic nerves ; for in the 
sturgeon, for instance, the eyes are placed so exactly back to back, 
that there are no corresponding points of vision requiring to be sup- 
plied with fibres from the same nerve. In this animal, an injury to 
the left thalamus might be expected to occasion entire blindness of 
the right eye alone ; in ourselves a similar injury would occasion 
blindness to all objects situated to our right, owing to insensibility 
of the left half of the retina of both eyes. Dr. Wollaston states some 
other facts, illustrating his view of this peculiar distribution of the 
human optic nerves, remarking that in common vision also the sym- 
pathy of corresponding points, which receive similar impressions from 
the same object, is dependent upon the same arrangement of nerves 
to which the term Semi-decussation may be applied. In conclusion. 
Dr. Wollaston remarks, that so long as our consideration of the func- 
tions of a pair of eyes is confined to the performance of healthy eyes 
in common vision, when we remark that only one impression is made 
upon the mind, though two images are formed on corresponding 
parts of the retina, we may rest satisfied in ascribing the apparent 
unity of the impression to habitual sympathy of the parts ; but when 
we regard sympathy as arising from structure, and dependent on 
connexion of nervous fibres, we therein see a distinct origin of that 
habit, and have presented to us a manifest cause why infants first 
begin to give the correspgnding direction to their eyes, and clearly 
gain a step in the solution, if not a full explanation, of the long- 
agitated question of single vision with two eyes. 
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Some curious Facts respecting the Walrus and Seal, discovered by the 
Examination of Specimens brought to England by the different Ships 
lately returned from the Polar Circle. By Sir Everard Home, 
Bart. V.P.R.S, In a Letter addressed to Sir Humphry Davy, 
Bart. P.R.S. Read March 4, 1 824. IPhil. Trans. 1 824, p. 233.] 

The first fact stated by Sir Everard Home in this paper is the 
analogy in structure between the hind foot of the Walrus and the 
foot of the Fly. In both these is a very similar apparatus for produ- 
cing a vacuum, so as to enable the animal to proceed upon smooth 
surfaces against gravity, by the adhesion of the feet thus effected ; 
there being two cups in the foot of the fly and one in that of the 
walrus for this purpose. Secondly, he notices the peculiar mode in 
which the bile in the walrus is collected in a reservoir, and thence 
forcibly impelled into the duodenum. 

The third new fact which the author adduces, is the peculiar struc- 
ture of the funis and placenta of the Seal. In this animal the vessels 
forming the funis are not twisted ; their whole length is nine inches ; 
after passing three inches from the navel of the foetus they give off 
anastomosing branches, connected with it by three membranous folds, 
between which the blood-vessels are conveyed to the placenta. This 
structure gives uncommon facility to the placental circulation, and 
makes it worth inquiry whether the same peculiarities exist in other 
marine animals. 

Several illustrative drawings accompany this paper. 

Additional Experiments and Observations on the Application of Elec^ 
trical Combinations to the Preservation of the Copper Sheathing of 
Ships, and to other purposes. By Sir Humphry Davy, Bart. P.R.S, 
Read June 17, 1824. IPhil. Trans. 1824, p. 242.] 

Since his former communication the President has had an opportu- 
nity of prosecuting his researches upon the above subjects, upon an 
extended scale, and with results perfectly conclusive and satisfactory. 
He found that sheets of copper defended by from one 100th to one 
150th part of zinc or iron, exposed for many weeks to the full flow 
of the tide in Portsmouth harbour, suffered no corrosion, and that 
even one 1000th part of cast iron exerted great protecting influence. 
Boats and the sides of ships protected in this way were afeo similarly 
preserved. Of the different protecting metals cast iron is most conve- 
nient, and the plumbaginous substance formed upon it does not impede 
the electrical action. The President formerly anticipated the deposition 
of earthy substances upon the negative copper, and this he now found 
to take place upon sheets of copper exposed about four months to sea-^ 
water, and defended by from one 50th to one 80th their surface of 
zinc and iron. They became coated with carbonate of lime and mag- 
nesia ; but this effect is easily prevented by duly diminishing the pro- 
portion of the protecting metal, so as to prevent the excess of negative 
power in the copper, which theii remains bright and clean. 
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The author observes, tliat many singular facts have occurred in the 
course of his researches, some of which bear upon general science. 
Weak solutions of salt act strongly upon copper, but strong ones do 
not affect it, apparently because they contain little air, the oxygen of 
which seems necessary to give the electro-positive power to these 
menstrua; upon the same principle, alkaline solutions and lime- 
water prevent the action of sea-water on copper, having in them- 
selves the positive electrical energy which renders the copper ne- 
gative. 

The author concludes this paper with some further applications of 
electro-chemical theory to the subject of it, and refers to the prin- 
ciples developed, as suggesting means of preserving instruments of 
b]^s and of steel, by iron and by zinc, — a circumstance already taken 
advantage of by Mr. Pepys, in inclosing delicate cutting instruments 
in handles or cases lined with zinc. 

On the apparent Direction of Eyes in a Portrait, By William Hyde 
Wollaston. ilf.D. F,R.S. and V,P. Read May 27. 1824. \PhiL 
Trans, 1824,/?. 247.] 

When we consider, says the author, the precision with which we 
commonly judge whether the eyes of another person are fixed upon 
ourselves, it is surprising that the grounds of such judgement are not 
distinctly known, and that most persons in attempting to explain the 
subject would overlook some of the circumstances by which they are 
generally guided. Though it may not be possible to demonstrate, 
by any decisive experiment, on the eyes of living persons what 
those circumstances are, we may find convincing arguments to prove 
their influence, if it can be shown in the case of portraits, that the 
same ready decision that we pronounce on the direction of the eyes 
is founded, in great measure, on the view presented to us of parts 
which have not been considered as assisting our judgement. 

Dr. Wollaston then adverts to the influence of the form of the 
iris, as announcing the direction of the eye in portraits, and to that 
of the variable portion of the white shown when the eye is variously 
directed in living persons : he remarks, however, that even in rpal 
eyes we are not guided by this circumstance alone, but are unconsci- 
ously aided by the concurrent position of the face ; and he illustrates 
this opinion by reference to a series of drawings annexed to the 
paper, and which show that the apparent position of the eyes is prin- 
cipally influenced by that of the adjacent parts pf the face, especi- 
ally those which are most prominent ; and these considerations are 
not limited in their application merely to c^es of lateral turn of the 
eyes and face. But the same principles also apply to instances of mo- 
derate inclination of the face upwards or downwards ; for when the 
face is directed downwards, the eyes that look at us must be turned 
upwards, from the position of the face to which they belong ; and if 
to eyes so drawn an upward ca^t of features be substituted for the 
former, the eyes immediately look above us, as is found by a sketch 
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annexed. From these and other details given in the paper, the author 
concludes that the apparent direction of the eyes to or from the 
spectator, depends upon the balance of two circumstances combined 
in the same representation ; namely, Ist, the general position of the 
face presented to the spectator ; 2nd4 the turn of the eyes from that 
position ; and thence proceeds to examine why, if the eyes of a por- 
trait look at the spectator placed in front of the picture, they appear 
to follow him in every other direction. When two objects are seen 
on the groimd at different distances from us in the same direction, 
one appears and must be represented exactly above the other, so that 
a vertical plane from the eye would pass through them ; and since 
such a line will be seen upright, however far we remove to one side, 
it follows that the same objects still seem to be in a line with us ex- 
actly as in the front view, seeming as we move to turn from their 
first direction. 

In portraits the permanence of direction, with reference to the 
spectator, and corresponding change of its apparent position in space 
when he moves to either side, depends upon the same principles. 
The nose drawn in front, with its central line upright, continues di- 
rected to the spectator, though viewed obliquely ; or if the right side 
of the nose is represented, it must appear directed to the right of the 
spectator in all situations ; so that eyes that turn in a due degree 
from that direction towards the spectator, so as to look at him when 
viewed in front, will continue to do so when viewed obliquely. 

Further Particulars of a Case of Pneumato-thorax, By John Davy, 
M.D,F.R.S. Read March 4, 1824. IPhil, Trans. IS24, p, 257.'] 

About a month after the operation described in Dr. Davy's former 
paper, when the patient appeared to be doing well, symptoms of 
hydrothorax came on, and fluid again collected in the left side of the 
chest. A second operation therefore was performed, and fourteen 
ounces of fluid discharged through a peiforation in the fifth rib. 
During the six following weeks not less than twenty pints of fluid 
ran off through the opening ; at first it was transparent, but became 
gradually more and more purulent, and was mixed with air com- 
posed of oxygen, azote and carbonic acid, in various proportions. The 
patient's health improved at first progressively, but in about six weeks 
after the operation he became worse, and expired suddenly. On ex- 
amination after death, about six ounces of pus were found in the left 
pleura. The right pleura was healthy, but tubercles and vomicae 
were found in the right lung ; the left lung was much condensed, 
and communicated by two small openings with the pleura. Dr. Davy 
refers the origin of the disease in this case to a communication be- 
tween the aspera arteria and cavity of the pleura, established by the 
rupture of a superficial bronchial tube, and the membrane covering 
it ; and concludes the paper with some remarks upon the fluctuating 
composition of the air from the chest, which he attributes not to the 
varying quantity of atmospheric air, admitted through the perfora- 
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tion, which was as carefully closed as possible, but to its vitiation by 
respiration, and by the absorbent power of the pleura. 

On the Action of finely divided Platinum on Gaseous Mixtures, and its 
Application to their Analysis, By William Henry, M,D, F,R,S. 
Read June 17, 1824. [Phil, Trans, 1824,;?. 266.] 

In the first section of this paper the author describes the action of 
finely divided platinum, at common temperatures, on mixtures of hy- 
drogen and olefiant gas with oxygen ; of hydrogen and carburetted 
hydrogen with oxygen; of hydrogen and carbonic oxide vdth oxygen; 
of hyi-ogen and cyanogen with oxygen ; of carbonic oxide and car- 
buretted hydrogen with oxygen ; of hydrogen, carburetted hydrogen 
and carbonic oxide with oxygen ; and of the same with the addition 
of olefiant gas. From the experiments detailed under these several 
heads, it appears that when the compound combustible gases mixed 
with each other, with hydrogen, and with oxygen, are exposed to 
balls of platinum sponge, the several gases are not acted upon with 
equal facility ; but that next to hydrogen, carbonic oxide is most 
disposed to unite with oxygen, then olefiant gas, and lastly carbu- 
retted hydrogen. By due regulaticm of the proportion of hydrogen, 
the author remarks, that it is possible to change the whole of the 
carbonic oxide into carbonic acid, without acting on the olefiant gas 
or carburetted hydrogen ; he observes, however, that with respect to 
olefiant gas this exclusion is attended with some difficulty, and it is 
generally more or less converted into carbonic acid and water. 

The second section of this paper relates to the action of finely di- 
vided platinum upon gaseous mixtures at increased temperatures. In 
these experiments the gases, mixed with oxygen enough to saturate 
them, were severally exposed in small retorts containing a platinum 
sponge, and immersed in a mercurial bath, to a temperature which 
was gradually raised till the gases began to act on each other. It 
was thus found that carbonic oxide began to be converted into car- 
bonic acid at about 300° ; olefiant gas was decomposed at about 
500° ; carburetted hydrogen at a little above 555° ; and cyanogen 
appeared to require a red heat. 

Miuiatic acid, mixed with half its volume of oxygen, began to be 
acted upon at 250°, and ammoniacal, mth an eqiial volume of oxy- 
gen, at 380°. 

Adverting to the property inherent in certain gases of retarding 
the action of the platinum, when they are added to explosive mix- 
tures of oxygen and hydrogen, Dr. Henry observes, that it is most 
remarkable in those which possess the strongest attraction for oxy- 
gen ; and that it is probably to the degree of this attraction, rather 
than any agency arising out of their relations to caloric, that we are 
to ascribe the various powers which the gases manifest in this re- 
spect. 

From his experiments on the action of the platinum on mixed 
gases, at high temperatures, the author was led to the following 
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mode of procuring pure carburetted hydrogen. The early product 
of the distillation of pit-coal was washed with a solution of chlorine, 
and afterwards with liquid potash. The residue was then mixed with 
one fourth its volume of oxygen, and heated to 350°, in contact 
with the platinum, which converted the carbonic oxide into acid, and 
the hydrogen into water. The carbonic acid being removed by liquid 
potash, there remained only the carburetted hydrogen, the redun-' 
dant oxygen, and a trace of nitrogen. 

Dr. Henry concludes this communication by pointing out the beat 
method of applying the feicts detailed in the preceding sections to 
the analysis of mixtures of the combustible gases in unknown pro- 
portions. 

A Comparison of Barometrical Measurement, with the Trigonometrical 
Determination of a Height at Spitzbergen. By Captain Edward 
Sabine, of the Royal Regiment of Artillery, F,R,S. Read May 6, 
1824. IPhiL Trans. 1824,^9. 290.] 

The hill selected for this comparative measurement was the highest 
within convenient distance, of which the ascent was practicable, on the 
western part of the north coast of Spitzbergen. The summit was less 
than two miles from the observatory, in a direction nearly due south, 
the observatory being upon an island rather more than a mile from 
the main land. In consequence of the extreme inaccuracy of the 
chart of Fair Haven, published in Captain Phipps's voyage, the author 
has annexed to this paper a sketch of the harbour and adjacent coast, 
to show the positions of the hill and observatory. The small bay 
formed by the shore of the main land, to the north-east end of the 
hill, being frozen over, afforded a perfectly level base, and correc- 
tions for inequality were thus rendered unnecessary. A polished 
copper cone was fixed upon a staff at the summit of the hill, the apex 
of which was proposed as the height to be measured : it stood 44 
inches above the highest pinnacle of the summit. Captain Sabine 
then enters into the details of this trigonometrical measurement, 
from which the altitude of the cone is considered as equal to 1644 feet. 
The author next proceeds to detail the particulars of the barometri- 
cal measurement, and the precautions taken to insure accuracy in 
the instruments, and in their employment ; and the height of the cone 
thus ascertained was 1640*07 feet. 

Captain Sabine concludes this paper with some remarks upon the 
incorrectness with which the heights of the hills on this coast are set 
down in Captain Phipps's voyage. 
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Experimental Inquiries relative to the Distribution and Changes of the 
Magnetic Intensity in Ships of War. By George Harvey, Esq. 
Communicated by John Barrow, Esq. F,R.S. Read Feb. 26, 1824. 
IPhil. Trans, 1824, j9. 310.] 

This paper contains the details of experiments made on board se-* 
veral vessels, with a view of determining the influence of the iron in 
the ships upon the compass under different circumstances and situ- 
ations. The instrument used for determining the intensity con- 
sisted of a magnetized cylindrical bar, 2*5 inches long and three 
eightieths of an inch diameter, delicately suspended by a single fibre 
of the silkworm, to the extremity of an adjusting screw, which 
worked in the cap of the glass vessel inclosing the bar. A brass wire 
also passed through the cap for the purpose of placing the bar at 
right angles to the magnetic meridian previous to its being put into 
a state of oscillation. 

On the days devoted to the experiments on ship-board, the time 
of making 50 vibrations of the bar was determined in the centre of a 
meadow, of which the substratum was dry slate, by a mean of six 
gets of experiments, the time being accurately registered to quarter 
seconds. The instrument was then taken on board, and placed in 
successioi^ at the different stations of the ship, and the mean of six 
sets of experiments determined at each station with the same pre- 
cautions as on land. The times, says the author, of performing the 
oscillations on shore, and at each of the assumed points in the ship, 
necessarily gave the magnetic intensity at each station in terms of the 
terrestrial intensity, which in this case was represented by 100. 

Experiments on the Elasticity and Strength of Hard and Soft Steel, 
In a Letter to Thomas Young, M.D, For. Sec. R.S. By Mr. 
Thomas Tredgold, Civil Engineer. Read March 25, 1824. {Phil. 
Trans. 1824,;?. 354.] 

The bars of steel used in these experiments were supported at the 
ends by two blocks of cast iron, resting upon a wooden frame, and a 
scale for weights was suspended from the middle of the length of the 
bar, by a cyHndrical steel pin, three eighths of an inch in diameter. 
To measure the flexure a quadrantal piece of mahogany was at- 
tached to the frame, with a vertical bar sliding in two guides at its 
edge, and moving an index. The bar and index were so balanced, 
that one end of the bar bore with constant pressure upon the speci- 
men, and the graduated arc was divided into inches, tenths, and 
hundredths. ITie thousandths were measured by a vernier. A bar 
of blistered steel of file hardness, 13 inches long between the sup- 
ports, underwent no permanent alteration of form when loaded with 
1 lOlbs. The temper of the bar was then successively lowered, and 
it was ultimately again hardened ; but in these different states its 
flexure and resistance to permanent change of form remained the same. 
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These experiments were repeated with bars of other dimensions, 
which were loaded till they broke ; and from them the author also 
infers that the elastic force of steel is not altered by temper, and 
that the force which produces permanent alteration is to that which 
causes fracture in hard steel, as 1 : 1*66 ; and in the same steel of a 
straw yellow temper, as 1 : 2*56. From comparisons of the strain 
required to cause permanent alteration in different kinds of steel, the 
author concludes, that in the process of hardening, the particles are 
put into a state of tension among themselves, which lessens their 
power to resist extraneous force ; and the phenomena of hardening 
may be referred to the more rapid abstraction of heat from the sur- 
face of the metal than can be supplied from the internal parts, 
whence a contraction of the superficial parts round the expanded 
central ones, and a subsequent shrinking of the latter, by which the 
state of tension is produced. 

A short Account of some Observations made with Chronometers, in two 
Expeditions sent out hy the Admiralty, at the recommendation of the 
Board of Longitude, for ascertaining the Longitude of Madeira and 
of Falmouth. In a Letter to Thomas Young, ilf.D. For. Sec. R.S. 
and Secretary to the Board of Longitude. By Dr. John Lewis 
Tiarks. Read April 29, 1824. [PA«7. Trans. 1824, p. 360.] 

Dr. Tiarks was sent to Madeira in the year 1 822 with 15 chro- 
nometers, of which the rates had principally been ascertained in the 
Royal Observatory of Greenwich ; he touched at Falmouth both in 
going out and returning ; and having again ascertained the rates of 
his time-keepers, he was thus enabled to obtain two distinct deter- 
minations of the longitude of Falmouth, which differed about four 
seconds of time from Qiat which had been inferred from the l>igono- 
metrical Survey of Grreat Britain. It became therefore desirable that 
some further operations should be undertaken for the removal or 
elucidation of this discordance ; and the following year a similar 
method was adopted with 25 chronometers, for determining the dif- 
ference of longitude between Falmouth and Dover ; this latter station 
having been chosen as easy of access, and as being perfectly deter- 
mined ; and the computations were made by interpolation, without 
employing any other rates for the chronometers than those which 
were observed in the different trips while they were actually on 
board the ship ; and latterly, when Dover Roads became unsafe, the 
operations were limited to the distance from Portsmouth to Fal- 
mouth : thus, between the months of July and September, the ob- 
servations were made three times at Dover, four times at Falmouth. 
and three times at Portsmouth ; and the comparison of their results 
affords a correction of five seconds of time for the difference of lon- 
gitude of Dover and Falmouth, and of three for the difference of 
Falmouth and Portsmouth, agreeing completely with the error of four 
seconds, attributed from the observations of the preceding year to the 
difference of longitude of Falmouth and Greenwich. 
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Hence Dr. Tiarks thinks it fair to conclude that the diameter of 
the parallel circle, in which the longitude is measured, has in the 
survey been taken somewhat too great, and consequently the earth's 
ellipticity greater than the truth. He remarks that the measurement 
of die spheroidal triangle concerned, determines only the actual flat- 
ness of the part of the earth's surface on which it is situated, and 
not the actual magnitude of the whole parallel, imless its curvature 
be supposed perfectly uniform, which we cannot assiune with confi- 
dence ; while on the other hand, if we compute the ellipticity from 
the result of the chronometrical determination, it becomes one 314th 
instead of one 150th, and agrees with the most accurate measure- 
ments obtained from different principles. The longitude of Falmouth 
is finally determined to be 20"* IP'l of time, and that of the British 
Consul's garden at Funchal, 1»» 7"» 39» W. of Ghreenwich. 

Of the Effects of the Density of Air on the Rates of Chronometers, 
By George Harvey, F,R.S,E, S^c, Communicated by Davies Gil- 
bert. Esq. V.P,R.S. Read May 13, 1824. IPhil, Trans. 1824, 
p. 372.] 

Among the sources of error to which chronometers are liable, the 
effect of the variable density of the medium in which the balance vi- 
brates has been overlooked ; the author therefore proposes to inves- 
tigate the effects of diminished and increased pressure of transference 
from one to the other, and of the ordinary variations of atmospheric 
density upon the rates of chronometers. In respect to diminished 
pressure, he found that chronometers gained by being placed in air 
of less density than that of the ordinary state of the atmosphere, 
and that, on the other hand, they lost when subjected to air of greater 
than ordinary density. These experiments were made with a variety 
of chronometers, placed in the receiver of an air-pump, or in that of 
a condensing apparatus. 

In respect to the influence of ordinary changes in the density of 
the air, the author remarks that pocket chronometers are more 
readily affected than box chronometers, but that they all exhibit an 
increased rate under diminished density, and vice versd. The author 
shows that these changes in the rates, as observed in the air-pump 
and condensing apparatus, are independent of the changes of tem- 
perature, resulting from changes in the density of the air thus 
rapidly effected, and therefore proceeds to inquire into the actual 
cause of the changes which his experiments indicate ; he refers them 
to an increase in the arc of vibration when the density is diminished, 
and to a diminution in the arc under increased density. 
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A Letter from Lewis Weston Dillwyn, Esq.^ addressed to Sir Humphry 
Davy, Bart, P.R.S, Read March 25, 1 824. [Phil. Trans. 1824, 
p. 413.] 

This letter is supplementary to the former one, and contains 
further observations on the relative periods at which the different fa- 
milies of testaceous animals appear to have been created, and on 
the gradual approximation, which may be observed in British strata, 
from the fossU remains of the oldest formations to the living inhabi- 
tants of our present land and waters. 

The author observes, that the dimyairia of the strata between the 
transition lime and lias have the ligament external, and that internal 
ligaments were therefore confined to the monomyairia till after the 
deposition of the lias. In the beds above the lias all the shells are 
referrible to existing orders of animals, and it is only in the tertiary 
beds that any of the cirrhipeda or families of naked moUusca have 
been found. 

What is generally considered as the beak of a sepia, Mr. Dillwyn 
refers to the cephalopode animal of an ammonite. Every shell of the 
tertiary strata, the author observes, may be referred to some existing 
genus ; but though this approximation has thus far proceeded in the 
London clay, yet its numerous species are now extinct, and it is only 
in the upper beds of crag that any fossil can be completely identified 
with a living species. 

An Account of the Organs of Generation of the Mexican Proteus, 
called hy the Natives Axolotl. By Sir Everard Home, Bart. 
V.P.R.S. Read June 17, 1824. [Phil. Trans. 1824, jt?. 419.] 

The specimens described in this paper were taken in the month of 
Jime, in a lake three miles from Mexico, at an elevation of 8000 feet 
above the level of the sea. The usual temperature of the lake is 60°, 
and they are in such abundance as to form a principal article of food 
of the peasantry. By the assistance of annexed drawings by Mr. 
Bauer, Sir Everard fully describes the male and female organs of 
these animals, and is enabled to decide that they are a full grown 
and perfect tribe. " The attack therefore," says the author, *' made 
upon Mr. John Hunter's sagacity by Mr. Rusconi, in his work sur 
les Amours des Salamandres Aquatiques, retorts upon himself." 

An Account of Experiments on the Velocity of Sound, made in Hol- 
land. By Dr. G. Moll, Professor of Natural Philosophy in the 
University of Utrecht, and Dr. A. Van Beek. Read March 18, 
1824. [Phil. Trans. 1824, p. 424.] 

After adverting to the difference between the celerity of sound, as 
deduced by theory and found by experiment ; and to Laplace's ex- 
planation of the cause of that difference, and his corrections of the 
Newtonian formula, — the authors proceed tp consider the influence of 
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the variable force of wind upon its velocity, and state their mode of 
annihilating such cause of error. They then detail their own expe- 
riments, for which they selected two open and elevated spots in the 
plains of Utrecht, distinctly visible from each other, and distant about 
9664 fathoms. They measured the interval between seeing the light 
and hearing the sound by clocks with conical pendulums, which di- 
vide the 24 hours into 10,000,000 parts, and one of the indexes of 
which gives one 1 00th part of a decimal second. Each station was also 
furnished with a good barometer, several accurate thermometers and 
excellent telescopes, and the humidity of the air was determined by 
Darnell's hygrometer. The authors then describe the means which 
they adopted to insure the simultaneous firing of shots at both sta- 
tions, and by which they succeeded in bringing them within 1" 
or 2" of each other, and enter at considerable length into the details 
of their different experiments, the results of which are given in se- 
veral tables annexed to this paper; among which will be found one 
exhibitmg a general view of the results of the experiments of those 
different philosophers who have investigated this subject. 

In conclusion, it appears from their researches that at the tempe- 
rature of 32°, the velocity of sound is 1089*7445 English feet per 
sexagesimal second. 

A Catalogue of nearly all the principal fired Stars between the Zenith 
of Cape Town, Cape of Good Hope, and the South Pole, reduced to 
the 1st of January, 1824. By the Reverend Fearon Fallows, M,A. 
F.R.S, Read February 26, 1824. [PM. Trans. 1824, jo. 457,] 

Remarks on the Parallax of a Lyra. By J. Brinkley, D.D. F.R.S. S^c. 
Andrews Professor of Astronomy in the University of Dublin. 
Read March 11, 1824. IPhil. Trans. 1824, p. 471.] 

The author's object in this paper is principally to form a correct 
estimate of the absolute and relative degrees of accuracy of the in- 
struments at Dublin and at Greenwich. He first considers the dif- 
ference of parallax between y Draconis and a Lyrse, and secondly, 
the absolute parallax of a Lyrse. 

He exhibits, in a table, the whole of the results of 337 observations 
of Mr. Pond for the intercepted arc, reduced to the 1st of January 
1815, chiefly by Mr. Pond's own computations. From 46 observations 
made in the year 1812, he deduces 0"*28 for the coefficient of the 
effect of parallax ; and from such of his observations as were made 
in the same day, the number deduced is 0'''54. 

In 1813 there is a difference of half a second between the mean of 
22 observations in June and July, and of 17 in August; hence Dr. 
Brinkley was led to examine the observations of this year alone, and 
he found that 61 of them, from June to December, as reduced by 
Mr. Pond, gave 0"'42 for the coefficient of parallax ; and omitting 
the last five days of observation 0"*89, which is little less than the 
tesult of his own researches. 
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On the other hand, when five double observations, in January and 
February 1814, were added to these 61, they reduced the result for 
the coefficient to 0"*18 ; so that the discordancies seem to be too great 
to enable us to place any reliance on the conclusions respecting the 
actual magnitude of the annual parallax. 

A similar fluctuation is observable in the results obtained for the 
following years ; and though it might, on the whole, be inferred that 
the parsllax is about three fourths as great as that which the author 
has assigned from his own observations, yet he contents himself with 
concluding that the mural circle of Greenwich has not sufficiently 
proved the identity of the distance of the two stars in summer and 
winter, within one tenth of a second ; but, on the contrary, that it 
shows the parallax of a Lyrae to be half a second greater than that 
of y Draconis. 

In 1815 the first 15 summer observations, compared with the first 
13 in November, give a parallax of + 0"'72 ; the next 16 in summer, 
compared with the next 16 in winter, give a negative parallax of 
— 0''*58 ; a comparison which sufficiently proves the imperfection of 
the observations, depending probably on an unsteadiness in the in- 
stnmient. 

In the whole five years, the mean of all the observations in August 
exceeds the mean of July by 0"*51, a discordance which parallax 
would diminish but in an inconsiderable degree. 

The author pursues a similar train of argument in the second part 
of the inquiry, relating to the absolute parallax of a Lyrae. While 
the circle at Dublin, he observes, made from a mean of several years 
the double zenith distance of this star 3" greater in the beginning of 
December than in the beginning of August, that of Ghreenwich shows 
no difference whatever in the double altitude observed by reflection 
in summer and winter. There are, however, differences of about 
four seconds in the difference of altitude of a Lyrae and the pole star, 
as determined in different years by the same instrument ; and Dr. 
Brinkley observes, that an unsteadiness, amounting to 15" or 20", is 
discoverable in the comparative results of the different microscopes ; 
whence he infers that there must be an uncertainty, amounting to 
many tenths of a second in the mean. 

The coefficients of aberration and of solar nutation, which come 
out 20"'35 and 0"*51, are certainly true to one fourth or one tenth 
of a second, as deduced from the observations of Dublin ; the author 
thinks it fair, therefore, to infer that 1"'14, the coefficient for annual 
parallax for a Lyrae, is correct nearly in the same proportion. Nor 
are there any changes from season that could produce the appearance 
of regular parallax of all the stars of which it has been inferred ; and 
it is very improbable that any error of the instrument could have given 
a parallax to a Lyrae, and left the pole star completely free from it. 

The last of the tables shows the consistency of the circle of Dublin 
in the places of the stars, as determined by it after the interval of a 
considerable number of years, without any such tendency to the south 
as is supposed to have been observed at Greenwich. 
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Observations of the apparent Distances and Positions of 380 Double 
and Triple Stars, made in the Years 1821, 1822, and 1823, and 
compared with those of other Astronomers ; together with an Ac- 
count of such Changes as appear to have taken place in them since 
their first Discovery, Also a Description of a Five-feet Equatorial 
Instrument employed in the Observations. By John Frederick Wil- 
liam Herschel, Esq. F.R.S. and James South, Esq. F.R.S. Read 
January 15, 1824. [PAi7. Trans. 1824,;?. 1.] 

The determination of the apparent distdnces and positions of such 
double stars as could be measured with micrometrical instruments 
and high magnifying powers, was suggested, by Sir William Herschel 
more than forty years ago, and in lus hands it led to a new depart- 
ment of physical astronomy, by the discovery of sidereal phenomena 
referrible to the agency of attractive forces ; but the determination of 
the existence of annual parallax, the immediate object for which the 
inquiry was instituted, was soon lost sight of in the more extensive 
views of the construction of the imiverse, which gradually unfolded 
themselves. Nor has the investigation been resumed, although from 
the precision with which such obser\^ations can be made, it seems, in 
the opinion of the authors of this paper, likely to be the mode by 
which the existence or non-existence of sensible parallax will iilti- 
mately be determined. 

The results of Sir William HerscheFs observations, from 1779 to 
1784, were published in the Philosophical Transactions from 1782 to 
1 785 ; and a re-examination, after a lapse of twenty years, was under- 
taken by him in 1 801, -2, -3, and -4 ; and in the Transactions for 1 802 
and 1804, unexpected phenomena were communicated. Instances 
in which two stars were performing to each other the offices of sun 
and planet were proved to exist ; and to more than one pair the 
period of rotation was, according to the observations of the authors 
of this paper, ascertained with considerable exactness. Immersions 
and emersions of stars behind each other had been witnessed ; and 
real motions among some of them had been observed rapid enough 
to be detected in very short intervals of time. 

But as from the novelty of the subject, and from the imperfections 
of the micrometers employed in 1779 and 1780, it was likely that 
some instances of error had occasionally crept in, it became desirable 
that a second re-examination should be instituted : — ^accordingly, in 
the year 1816, some progress was made by Mr. Herschel towards its 
accomplishment, and the results are communicated in the present 
paper. A similar idea having likewise occurred to Mr. South, it was 
at length determined that the observations should be carried on in 
concert, and with his instruments. 

Meanwhile (unknown to the authors of this paper) a similar un- 
dertaking had been entered upon by a distinguished continental astro- 
nomer, Mr. Struve, Director of the Imperial Observatory at Dorpat; 
and the general coincidence between the measures of this observer 
and those of their own, is deemed at once interesting and corrobo- 
rative of the accuracy of both. 
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The instruments with which the observations accompanying this 
paper were made, are a five-, and a seven-feet equatorial ; the former 
was constructed under the direction of the late Capt. Huddart, and 
is remarkable for its extreme lightness, for the promptitude with 
which it obeys its adjustments, and for its ability in retaining them. 
Its object-glass, of 3|- inches aperture, and of five-feet focal length, 
is the work of the late P. and J. Dollond ; whilst its divided circles, 
microscopes, &c., were completed by Messrs. J. and E. Troughton. 
A description of it is given, and a drawing is annexed. The latter 
is a telescope of 7 -feet focal length, and five inches clear aperture ; 
it was made by Tulley, and is mounted on the polar axis of the old 
equatorial sector, made by Sisson for the Royal Observatory, and 
for the use of which, acknowledgment is made to the Council of this 
Society. 

ITie micrometers employed are the work of Mr. Troughton, and 
have long since been familiar to astronomers under the name of 
Troughton's Wire Micrometer. The measures of distance are all 
central. Various precautions employed in conducting the observa- 
tions are narrated ; contrivances whereby some difficulties were sur- 
mounted are enumerated. The observations of each star were ge- 
nerally made in each other's presence, but occasionally in different 
parts of the observatory, and with different instruments, without any 
communication with each other. In some instances the observations 
of Mr. Troughton or Mr. Richardson have been appealed to, in order 
to settle discrepancies. 

To the observations of each star the authors attach their mean 
result ; the results obtained by other observers are also placed in the 
order in which they were made ; but there is one circumstance to 
which they solicit attention, namely, that as far as Sir William Hers- 
chel's observations are concerned, the dates and results will not ac- 
cord with those published by Sir William in the Transactions, for 
reasons which will be found in a former part of the paper. 

As an appendix, measures of a few stars less perfectly observed are 
added, which, although not entitled to equal confidence with the 
others, the authors think may perhaps still have their use. 

On the Effects of Temperature on the Intensity of Magnetic Forces ; 
and on the Diurnal Variation of the Terrestrial Magnetic Intensity. 
By Samuel Hunter Christie, Esq, M.A, of Trinity College, Cam- 
bridge ^ Fellow of the Cambridge Philosophical Society : of the Royal 
Military Academy, Communicated by the President. Read June 
17, 1824. [Phil, Trans, 1825, jj. 1.] 

The details of the author's experiments upon the above subjects 
are given in an extended series of tables, commencing with a tempe- 
rature of — 3° Fahr. up to 127® Fahr. Mr. Christie found that as 
the temperature of the magnets increased, their intensity diminished, 
in direct contradiction to tiie notion of destroying magnetism by in< 
tense cold. From a temperature of 80® the intensity decreased m- 
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pidly as the temperature increased, and at above 100° a portion of the 
power of the magnet was permanently destroyed. 

In regard to the diumsd changes in the terrestrial intensity, the 
author's experiments lead him to suggest the following queries for 
the consideration of those who may have an opportunity of making 
such observations : — Does the time of the minimum intensity corre- 
spond with the time at which the sun is on the magnetic meridian ? 
Does the time of maximum intensity correspond to the sun's passing 
the plane of the equator of the dipping-needle ? Does any change 
take place in the intensity while the sun is below the horizon ? Are 
any periodical effects corresponding to the time of rotation of the 
sun about its axis observable ? Is the diurnal change of intensity at 
the time of new moon sensibly different from what it is at the time 
of quadrature ? If the moon do produce an effect on the needle, it is 
evidently less than that of the sun ; — should we then attribute it to 
solar heat, or to the magnetism of the sun ? 

77^ Croonian Lecture, On the Existence of Nerves in the Placenta, 
By Sir Everard Home, Bart. V.P,R,S, Read November 18, 1824. 
IPhil, Trans. 1825, p. 66.^ 

In this lecture the author makes known his discovery of the ex- 
istence of nerves, both in the foetal and maternal portions of the pla- 
centa. His previous researches had led him to doubt the existence 
of blood-vessels without nerves, and the extreme vascularity of the 
placenta led him to suspect them in that organ. With the assistance 
of Mr. Bauer, therefore, he first examined the placenta of the Seal, 
the arteries and veins of which had been injected, and in which nerves 
were discovered, not only surrounding the umbilical arteries, but also 
in the uterine portion. 

In the pregnant uterus of the Tapir of Sumatra, in which, there 
being no placenta, the umbilical chord is connected with the chorion, 
the nerves were very conspicuous in the transparent portion of the 
chorion, along which the branches of the funis pass before they ar- 
rive at the spongy part. 

Having thus established the existence of nerves in the placenta, 
and where that is wanting in the flocculent chorion. Sir Everard pro- 
ceeds to offer some general remarks upon their probable uses and 
influences. 

From the various sources, the number, and the ganglia of the 
uterine nerves, and from the circumstance of their becoming enlarged 
during pregnancy, he infers their powerful influence on the fcetus in 
ntero ; and for the further illustration of this subject, the author adds 
a description of the nerves connected with the generative organs in 
the human species, the quadruped, the bird, and the frog. 

He concludes this lecture with remarking, that since Sie discovery 
of the placental nerves proves the existence of a commimication 
through their medium, between the brain of the child and that of 
the mother, some light may be thrown on the degree of dependence 
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in which the foetus is kept during the whole time of utero-gestation, 
and upon the influence of the bodily and mental affections of the 
mother upon the child ; in further illustration of which, several in- 
stances are detailed in proof of the descent of various peculiarities of 
the mother to the offspring. 

Observations on the Changes the Ovum of the Frog undergoes during 
the Formation of the Tadpole. By Sir Everard Home, Bart. V.P.R.S. 
Read November 25, 1824. [PAi7. Trans. 1825, p. 81.] 

The ova of the Frog, when examined in the ovaria, consist of dark 
coloured vesicles, which acquire a gelatinous covering on entering the 
oviduct, and are completely formed by the time they reach the cavi- 
ties in which the oviducts terminate, and during their expulsion from 
which they receive the male influence ; after this, the contents of the 
ovum, previously fluid, coagulate and expand, the central part being 
converted into brain and spinal marrow, while in the darker sub- 
stance of the egg the heart and other viscera are formed. The mem- 
brane forming the vesicles being destined to contain the embryo when 
it has become a tadpole, enlarges as the embryo increases, and may 
be said to perform liie oflice both of the shell and its lining mem- 
brane in the pullet's egg, ser\dng as defence and allowing aeration. 
The black matter which lines the vesicle probably tends to the de- 
fence of the young animals from the too powerful influence of the 
solar rays, frogs' spawn being generally deposited in exposed situ- 
ations. Sir Everard observes, that in the aquatic Salamander, an 
animal whose mode of breeding closely resembles the frog, this ni- 
grum pigmentum is wanting ; but that that animal deposits its eggs 
within the twisted leaves of water plants, which afford them an equi- 
valent protection. 

A general Method of calculating the Angles made by any Planes of 
Crystals, and the Laws according to which they are formed. By the 
Rev. W. Whewell, F.R.S. Fellow of Trinity College, Cambridge, 
Read November 25, 1824. [Phil. Trans. 1825, p. 87.] 

The author, after stating the inconsistencies, inelegancies, and im- 
perfections of the received notation for expressing the planes of a 
crystal, and the laws of decrement by which they arise, and of the 
usual methods of calculating their angles, explains the object of the 
present paper, which is to propose a system exempt from these in- 
conveniencies, and adapted to reduce the mathematical portion of 
crystallography to a small number of simple formulae, of universal 
application. According to the method here followed, each plane of 
a crystal is represented by a symbol indicative of the laws from which 
it results, which, by varying only its indices, may be made to repre- 
sent any law whatever ; and by means of these indices, and of the 
primary angles of the substance, we may derive a general formula 
expressing the dihedral angle contained between any one plane re- 
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suiting from crystalline laws, and any other. In the same manner 
we can find the angle contained between any two edges of the de- 
rived crystal. Conversely, having given the plane, or dihedral an- 
gles of any crystal, and its primary form, we can, by a direct and 
general process, deduce the laws of decrement according to which it 
is constituted. 

The purely mathematical part of this paper depends on two formulae, 
demonstrated by the author elsewhere and here assumed as known ; 
by means of one of which the dihedral angle included between any two 
planes can be calculated, when the equations of both planes are given; 
and by the other, the plane angle included between any two given 
right lines can in like manner be expressed by assigned functions of 
the coefficients of their equations, supposed given. These formulae 
being taken for granted, nothing remains but to express by algebra- 
ical equations the planes which result from any assigned laws of 
decrement, for the different primitive forms which occur in crystal- 
lography. 

To this effect, the author assimies one of the angles of the primi- 
tive form, supposed, in the first case, a rhomboid, as the origin of 
three coordinates, respectively parallel to its edges, and supposes 
any secondary face to arise ^m a decrement on this angle, by the 
subtraction of any number of molecules on each of the three edges. 
It is demonstrated first, that the equation of the plane arising from 
this decrement will be such, that the coefEcients of the three co- 
ordinates in it (when reduced to its simplest form,) will be the re- 
ciprocals of the nimiber of molecules subtracted on the edges to which 
they correspond. If the constant part of this equation be zero, the 
face will pass through the origin of the coordinates ; if not, a face 
parallel to it may be conceived passing through such origin, and will 
have the same angles of incidence, &c. on all the other faces of the 
crystal ; so that sdl our reasonings may be confined to planes pass- 
ing through the origin of the coordmates. 

To represent any face, the author incloses between parentheses 
the reciprocal co-efiicients of the three coordinates of its equation, 
or rather of the numbers of molecules subtracted on each of the three 
edges to form it, with semicolons between : this he calls the sym- 
bol oi that face. He then shows how truncations on all the different 
edges and angles of the primitive form are represented in this no- 
tation, by one or more of the elements of which the s3rmbol consists 
becoming zero or negative, thus comprehending all cases which can 
occur in one uniform analysis. 

The law of symmetry in crystallography requires that similar an- 
gles and edges of the primitive form should be modified similarly to 
S)rm a perfect secondary crystal. This gives rise to co^existent planes. 
In the rhomboid, these eo-existent planes are found by simple per- 
mutation of the elements of the symbol one among another. In the 
prism, such only must be permuted as relate to similar edges. In 
.other primitive forms, as for example in the tetrahedron, the author 
institutes a particular inquiry injx) the decrements of co-existent 
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planes, which truncate the different angles of the primitive form, as 
referred to that particular angle which he assumes as the origin of 
the coordinates. It follows from this example, that in this latter 
case each of the elements of the symbol must be combined with its 
excess over each of the remaining two, to form a new symbol. This 
gives four symbols (including the original one), each susceptible of 
six permutations, making in all 24 feuses. 

llie author then proceeds to consider the cases of the irregular 
tetrahedron and octohedron, the triangular prism, and rhomb dode- 
cahedron, investigating in each case the symbols of the co-existent 
planes, and illustrating his theory with examples taken from the 
crystalHne forms of zircon, sulphur, and other minerals. He next 
treats of the order in which the faces lie in a perfect crystal, and the 
determination of such faces as are adjacent or otherwise. To this 
end, he conceives an ellipsoid inscribed within the crystal, having for 
its three axes the three most remarkable lines in the primitive form, 
and by means of tlie well-known equation of the second degree repre- 
senting such an ellipsoid, combined with the equation of any pro- 
posed, he deduces the longitude and latitude, on the surface of the 
ellipsoid, of the point at which it would be touched by a plane paral- 
lel to such face. The resiilts are included in general and explicit 
formulse, by whose application, in any proposed case, the sequence 
and arrangement of the faces in the perfect crystal are readily dis- 
covered. 

The angles made by edges of the secondary form are next investi- 
gated ; after which the author, having recapitulated his results, takes 
occasion to refer to a paper by Mr. Levy, who had previously, but 
unknow^n to Mr. WheweU, employed the representation of a secon- 
dary plane, by its equation referred to the three principal edges of 
the primitive form, but only in a particular case ; whereas the inves- 
tigation and notation in the present paper are absolutely general. 

In the course of this paper, Mr. Whewell instances the application 
of his analysis to the solution of the following problems : — 

Knowing the dihedral angles of the secondary rhomboid, to find 
the symbol of its faces, or their laws of decrement. 

To find what laws of decrement give a secondary rhomboid similar 
to the primary one. 

Knowing the lateral angles made by the planes of any bip3n:amidal 
dodecahedron, to find the symbols. 

Knowing the angles made by any plane, with two primary planes 
to find its symbol. 

To find what laws ^ve prisms parallel to the axis of the rhom- 
boid. 

To find the symbol of a plane which truncates the edge of any 
secondary rhomboid. 
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Explanation of an Optical Deception in the Appearance of the Spokes 
of a Wheel seen through vertical Apertures, JBy P. M. Roget, M.D. 
F.R.8. Read December 9, 1824. [Phil. Trans. 1825, p. 131.] 

The optical deception which Dr. Roget describes, takes place when 
a carriage- wheel, rolling along the ground, is viewed through the in- 
tervals of a series of vertical bars, such as those of a palisade, or of a 
Venetian window-blind. In these circumstances, all the spokes ap- 
pear curved, those which are situated vertically excepted, the degree 
of curvature increasing as their position recedes fix>m.the vertical, 
and being a maximum for the horizontal spokes. The convexity of 
these ciured images is always turned downwards, and the direction 
of their curvature is the same whichever way the wheel be moving. 

To determine the influence of variations of circumstances on these 
phenomena, appeared to Dr. Roget the proper mode of obtaining a 
clue to their explanation. It results from his experiments, that a 
certain degree of velocity in the wheel is necessary to produce the 
deception in question ; and if this be commimicated to it gradually, 
the principal effect of curvature is observed to come on suddenly, but 
the degree of bending is independent of the velocity of the wheel, and 
each image appears, during the moment it is viewed, motionless. The 
nimiber of spokes makes nodifierence in their degree of curvature. The 
deception is favoured by the diminution of the interval between the 
bars, by throwing a strong light on the wheel, and by every circum- 
stance which tends to draw attention from the bars and fix it on the 
wheel. The number of curved images was found to depend on the 
ratio of the angles subtended at the eye by the intervals between the 
bars, and those between the extremities of the spokes ; being greater 
as this ratio was less. If the bars were inclined to the horizon, the 
phenomena were those of a wheel revolving with a less velocity in a 
direction perpendicular to their length. Finally, the combination of 
a progressive with a rotatory motion (whether produced by a real 
motion of the wheel, the bars, or the spectator,) was found to be 
essential to the production of the phenomena. 

From all these circumstances, the author is led to refer the ex- 
planation of the deception in question, to the principle that an im- 
pression made by a pencil of rays on the retina, if sufiiciently vivid, 
will remain for a certain time after the cause has ceased. He then 
explains at length the application of this principle to the case in 
question, and shows that the apparent form of each spoke will be 
a curve formed by the continual intersection of the revolving and 
advancing radius, with the immoveable interval between the bars, 
referred, not to the plane in which the bars lie, for then it would be 
a straight line, but by an effort of attention, to the plane of the 
wheel. The general form of these curves he refers to the class of 
Quadratrices, and the most remarkable among them is that first 
discovered by Dinostrates, and known by his name. By varjring a 
certain parameter in the equation of these curves, other forms, hav- 
ing infinite branches and points of contrary flexure, arise ; and these 
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the author has succeeded in rendering visible, by making the wheel 
revolve on an axle of less than its own diameter ; and the appear- 
ances being in this, as well as in the foregoing case, perfectly con- 
sonant to his theory, he considers the explanation given as quite 
satisfactory. 

Dr. Roget concludes by suggesting the possibility of measuring 
the duration of the impression of light on the retina by observing 
the apparent velocity of the visible portion of the spokes. 

On a new Photometer, with its application to determine the relative In^ 
tensities of Artificial Light, 8fC, By William Ritchie, A.M., Rector^ 
of the Academy at Tain, Communicated by the President. Read 
December 16, 1824. [Phil. Trans. 1825,;?. 141.] 

Mr. Ritchie, after a brief exposition of the theoretical views which 
led him to the construction of his photometer, lays down the fol- 
lowing as the principles on which it depends : — 

1. That radiant heat does not permeate glass. 

2. That li^t is capable of combining with substances which stop 
it, and expanding them as heat does. 

3. That the intensity of light is in the inverse ratio of the squares 
of the distance. 

The photometer, which he then proceeds to describe, consists of 
two tin-plate cylinders, broad and shallow, each of which is closed at 
the one end with tin plate, and at the other with a disk of the thick- 
est plate glass, both made air tight. Each of these cylinders or 
chambers contains in the middle a diaphragm of black paper, with 
its black side towards the glass, for the purpose (as he expresses it,) 
of absorbing the light which penetrates the glass, and instantly con- 
verting it into heat. The chambers are then fixed back to back at a 
little distance from each other, and connected by a bent tube in the 
form of the letter U, containing a small quantity of a coloured liquid. 

This instrument is exposed v^dth its glass faces opposite to two 
lights to be compared, and their equality is judged of by the liquid 
in the stem remaining stationary. 

Its sensibility is described by the author as such, that a single 
candle placed 10, 20, or 30 feet from it visibly affects it; while a mass 
of heated iron affording twenty times the heat has no influence. 

The author proposes his photometer as peculiarly well adapted to 
the measure of the quantity of light given out by gas lights. The 
solar light he describes as powerful enough to drive the liquid in the 
stem through 20 or 30 feet of tube. He states himself to have an 
instrument of this kind now making, with which he hopes to render 
sensible the effect of the moon's rays. Finally, he explains the dif- 
ference between his instrument and that of Professor Leslie to consist 
in this, — ^that in the latter the difference of temperature between the 
two balls is the quantity measured ; in the former the perfect equality 
of their temperatures is the essential condition. 
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The Description of a Floating Collimator, By Captain Henry Kater, 
F.R.S. Read January 13, 1825. IPhil. Trans. 1825,;?. 147.] 

The apparatus described in this paper (of which a drawing is now 
laid on tiie table) is intended to determine the situation of the line 
of coUimation of a telescope attached to an astronomical circle, with 
respect to the zenith or horizon in some one position of the instru- 
ment ; in other words, to determine the zero point of the divisions on 
the limb. This is at present usually performed by the use of the level 
or the plumb line, or by the reflection of an object from the surfeu;e 
of a fluid. The author describes the defects and inconveniencies of 
each of these methods. Those of the plumb line, when applied to 
small instruments (to the improvement of which he describes his at- 
tention to have been particularly directed,) are referrible chiefly to 
want of sufficient delicacy. Those of the level are referrible to a va- 
riety of causes not under the command of the observer ; while ob- 
servations, by reflection, the most perfect perhaps of any now prac- 
tised, require an union of favourable circumstances rarely occurring. 
Add to these when levels or plumb lines are used, the necessity of 
reversing the instrument, and observing out of the meridian. And 
when observations are made by reflection, that of deferring the cor- 
responding observation to the following night, which has proved so 
great an inconvenience at Greenwich, as to necessitate the erection 
of a second circle for the purpose of simultaneous observation. 

The principles on which the floating collimator is constructed are 
two : the first is the prc5)erty of a telescope employed by Mr. Grauss, 
and subsequently by Mr. Bessel, in virtue of which the cross wires 
of a telescope adjusted to distinct vision on the stars, may be distinctly 
seen by another telescope, also so adjusted, at whatever distance the 
telescopes may be placed, provided their axes coincide ; the rays di- 
verging from the cross wires of either telescope, emerging parallel 
from its object-glass, and being therefore refracted by that of the 
other telescope to its sidereal focus, as if they came from an infinite 
distance. The author here translates an account by Professor Bessel, 
of a method of using this principle to determine the horizontal or 
zenith point of a circle by the use of a level, employed to place the 
coUimating or subsidiary telescope in a horizontal position, a method 
which though characterized by him as the best mode of using a level 
that has yet been devised, is still liable to the objections urged against 
levels in general. 

The other principle which the author substitutes in the place of 
the level, is the invariability with respect to the plane of the horizon 
of a body of determinate figure and weight floating on the surface of 
a fluid. In former inquiries he had satisfied himself tiiat a body floating 
on mercury might be so contrived as to have always, when at rest, the 
same inclination to the horizon. He had thus a floating support to 
which he could attach a telescope, — a support requiring no adjust- 
ment, offering the ready means of extreme accuracy, and precluding 
all fear of those errors which might arise from the use of a level. 
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The collimator in its perfect state consists of a piece of cast iron 
8 inches long, 4 wide, and from ^ to | an inch thick, having two up- 
rights in the form of Y's, to which the coUimating telescope is firmly 
fastened. The support is then floated on mercury in a deal box, 
somewhat larger than the flat portion of the iron, and having its bot- 
tom just covered with mercury. The float is kept in its situation in 
the middle of the box, and prevented from moving horizontally by 
two smooth iron pins projecting from its sides, and moving freely in 
vertical polished grooves of metal let into the sides of the box. The 
whole of the telescope projects above the edges of the box, and a 
screen of black pasteboard with an aperture equal to that of its ob- 
ject-glass, is fixed to the end of the box to keep oflf false light. The 
instrument was placed on a table attached to the wall of the observa- 
tory, and directed (by looking through the telescope) to the wires of 
a fijie achromatic furnished with a wire micrometer. The cross wires 
of the collimator were then illuminated by a small lantern placed 
behind its eye-glass with oiled paper interposed. 

The object of the author in this arrangement being to ascertain 
the limits of variability, in the position assumed by the collimator, it 
was deranged purposely in a variety of ways, by removing and re- 
placing the float, or carrying the whole instrument from its place, 
and every method he could think of used that could fairly introduce 
error. - His preliminary trials were made with a wooden float ; but 
this was soon laid aside after ascertaining that the greatest single er- 
ror committed in using it, did not exceed 2"'5S in the position of the 
horizontal point. Other floats were then tried, and it was found that 
the increase of their length and browning their surfaces with nitric 
acid produced material advantages. In 151 single results thus ex- 
perimentally obtained, 28 only were found to give errors in the de- 
termination of the horizontal point exceeding 1", and only two 
amounting to 2". But if the means of every successive 5 be taken, 
and the experiments with the wooden float rejected, the greatest er- 
ror did not exceed 0"*4, and even here the influence of a constant 
source of error depending on the support of the micrometer employed 
was apparent. 

The author then describes at length the mode of using the colli- 
mator and of observing with it. The instrument hitherto described 
may be called the horizontal collimator, but he then proceeds to de- 
scribe a vertical collimator, in which the telescope is fixed perpendi- 
cularly to the float and placed immediately under the axis of the 
circle. By this arrangement the necessity of transporting it from one 
side of the observatory to the other is avoided, the reverse observa- 
tion being made by merely turning the float half round in azimuth. 

It is not necessary that the telescope of the collimator should have 
a tube, nor does the author appear to regard its length as of any im- 
portance, it being merely the direction of its axis which is the subject 
of examination ; and the accuracy of this examination will depend on 
the length and power of the telescope of the circle to be collimatedv 
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The adjustment of the cross wires in the exact sidereal focus of it& 
object-glass is, however, a point of the highest importance. 

The author next points out an important advantage which this in- 
strument presents, viz. that of enabling the observer, by varying the 
inclination of his float, to detect erroneous divisions of his circle by 
bringing different parts of its arc into use ; after which he proceeds- 
to describe an application of his floating collimator, as a permanent 
verification of the verticality of a zenith tube, and considers that by 
its use the error, if any, in the zenith distance of a star, will be ulti- 
mately referred to inaccurate bisection of the star, or imperfections 
in the micrometer screws. 

Notice on the Iguanodon, a newly discovered Fossil Reptile, from the 
Sandstone of Tilgate Forest, in Sussex, By Gideon ManteU, F,L,S. 
and M.G.S. Fellow of the College of Surgeons, SfC, In a Letter to 
Davies Gilbert, Esq, M,P. V,P.R.S, 8fC. 8sc, 8sc, Communicated 
byI>,G\!Lhert,Esq. Read February^lO, 1825. [Phil Trans. 1^25,. 
p. 179.] 

The bones of the fossil herbivorous reptile described in this paper 
were discovered in the sandstone of Tilgate Forest in Sussex, which 
is a portion of the iron-sand formation, and forms a chain of hills 
stretching in a W.N.W. direction from Hastings to Horsham. In 
this sandistone the bones and teeth in question are accompanied with 
those of saurian animals, turtles, birds, fishes, shells, and vegetables,, 
among which may be satisfactorily traced the remains of a gigantic 
species of Crocodile, of the Megalosaurus, and of the Flesiosaurus. 

The teeth of the three last-mentioned animals are readily recog- 
nised and identified ; but in the summer of 1822, others were disco- 
vered in the same strata, which, though evidently referrible to some 
herbivorous reptile, possessed peculiar and striking characters.. 
Anxious to ascertain tiie opinions of naturalists respecting these, the 
author submitted them to the inspection of the most eminent, and 
among the rest to Baron Cuvier, who, while acknowledging that such 
teeth were previously unknown to him, agreed in the conclusion of 
their belonging to some herbivorous reptile of gigantic size, and re- 
commended every research to be made for more connected portions 
of the skeleton. 

Confirmed in his opinion by these remarks, the author jenewed his 
researches with increased assiduity ; and though no connected por- 
tions of the skeleton have hitherto rewarded his pains, some of the 
specimens were discovered in so perfect a state as to allow of a com- 
parison with the teeth of recent lacertse in the Museum of the Royal 
College of Surgeons ; and the result of this comparison was, that in 
an Iguana there deposited, teeth were discovered possessing the form 
and structure of the fossil specimens. 

Drawings both of the recent and fossil teeth accompany this paper, 
and were exhibited to the Society. They show a striking corre- 
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spondence in the serrated form of the edges of the teeth, in the ridges 
on their vertical surfaces, and particularly in the manner in which 
the new teeth are formed in lateral cavities at the hase of the fangs 
of the old ones. 

From the nature of the fossils with which these teeth are asso- 
ciated, the author concludes the Iguanodon to have been, if amphi- 
bious yet not marine, but an inhabitant of rivers and fresh- water 
lakes. Judging from the proportions of the recent iguana, he con- 
cludes that some of the fossil teeth figured in his paper must have 
belonged to an individual upwards of 60 feet long. 

The author then considers the vertebrae, which differ materially 
from those of the recent iguana, crocodile, &c., and resemble rather 
those of the fossil crocodiles of Havre and Honfleur, being depressed 
at both extremities ; but, as among recent lacertse there are exam- 
ples of the same structure in a higher degree, and the fossils in ques- 
tion are clearly of the saurian type, he does not regard the discre- 
pancy as sufficiently important to invalidate the conclusions attempted 
to be established in this paper. 

An experimental enquiry into the Nature of the radiant heating effects 
from terrestrial sources. By Baden Powell, M,A. F.R.S, of Oriel 
College, Oxford. Read February 17, 1825. [Phil. Trans. 1825, 
p. 187.] 

In this paper the author first states the opinion of various prece- 
ding experimenters on the subject of the heat evolved from non-lumi- 
nous sources, and from bodies in various degrees of luminosity, and 
observes that all the facts may be accounted for, by supposing two 
distinct heating influences, one associated in some very close way with 
the rays of light, and carried as it were by them through a glass 
screen without heating it, the other being merely simple radiant 
heat affected by the screen, exactly as the radiant heat from a non- 
luminous body. 

In order to examine the truth of this explanation, he observes fur- 
ther, that it is not sufficient to observe the effects produced by the 
intervention of the screen alone, we must combine this with an in- 
quiry into the relations to surfaces of the portions of the heat stopped 
and transmitted ; that is to say, we must endeavour to discover whe- 
ther the portions differ in any other respect than merely in trans- 
missibility. 

To this end the author institutes a set of experiments, whose ge- 
neral principle he states to be, " taking different luminous hot bodies, 
to expose to their influence two thermometers presenting, one a 
smooth black surface, the other an absorptive white one : thus ob- 
taining the ratio of their total direct effects on the two, we may com- 
pare it with the ratio similarly observed, when a transparent screen is 
interposed." 

After noticing some causes of fallacy necessary to be guarded 
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against, he proceeds to describe his apparatus, which consisted of two 
thermometers, A and B, of large and nearly equal bulbs graduated to 
quarters of centigrade degrees, one whitened with a wash of chalk 
and water, the other blackened with Indian ink. In other experi- 
ments a differential thermometer was used, one ball being only ex- 
posed to the heating influence under various coatings, and the other 
carefully screened, so as to reduce the eifect as much as possible to 
that on a mere air thermometer. 

A variety of experiments on the heating effects of various flames,, 
incandescent metals, Slc, on these thermometers so prepared, and 
both screened and unscreened with glass plates, are then detailed ; 
and the author then draws his general conclusions, which may be thus 
stated. 

1 . That the heat radiated from all luminous hot bodies is divided 
or analysed by a glass screen into two portions, one of which is 
stopped by the screen, and employed in increasing its temperature, 
and the other passes through it without raising its temperature. 

2. That besides this difference in the nature of the two portions of 
the total radiation, they differ in their capabilities of being absorbed 
by the surfaces of bodies. That portion which passes freely through 
glass being absorbed much more readily by blackened surfaces, while 
the other, or non-transmissible portion, is nearly equally well ab- 
sorbed by black and white surfaces. The texture of surfaces, rather 
than their colour, he supposes to exercise the chief influence in de- 
termining the absorption of this latter portion, though this last-men- 
tioned opinion is, perhaps, rather adopted in conformity with the 
language of others, than in consequence of any experiments detailed 
in the present paper. 

On the Anatomy of the Mole-cricket. By J. Kidd, M.D, and F.R.S, 
Reg, Prof, of Medicine in the University of Oxford. Read Febru- 
ary 3 and February 10, 1825. IPhil. Trans. 1825, p. 203.] 

The insect described in this paper is common in certain peat bogs 
a few miles west of Oxford, and is found within 18 inches of the 
surface. Like the mole, its limbs are particularly calculated for bur- 
rowing; and to prevent the necessity of its excavating a passage large 
enough to admit of its turning round, it has the power of moving as 
easily in a retrograde as in a progressive direction. Its colour closely 
resembles that of the mould in which it lives ; and in common with 
many other insects, it has the power of assuming a lifeless appearance 
when suddenly disturbed. Having kept some of them in glass ves- 
sels for several weeks, the author remarked that they preferred the 
potatoe to other vegetable food, but that they attacked raw meat with 
especial greediness, and upon emergency attacked each other, in which 
case the victor soon devoured the fleshy and soft parts of the van- 
quished. But although they are very voracious, they are equally 
remarkable for their power of abstaining from food, and have been 
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kept alive for nine or ten months in garden mould without the pos- 
sibility of obtaining any other nourishment than such as it might 
contain. 

Having noticed the general habitudes and characters of the in- 
sect. Dr. Kidd proceeds to describe its separate parts, and enumerates 
the peculiarities of the head, thorax, and abdomen. The digestive 
organs, he observes, more closely resemble those of a graminivorous 
bird than of any other animal ; the oesophagus terminating in a large 
oval crop, communicating by a muscular tube with the gizzard, which 
is nearly spherical, and has a thick external muscular coat lined by a 
glandular membrane, the inner surfeuse of which is divided longitu- 
dinally into six equal parts, each ^imished with three series of ser- 
rated teeth of the hardness of tortoiseshell, and amounting in all 
to 270. 

In his description of the organs of respiration of the Gryllotalpa, 
D. Kidd states, that ten stigmata are distinctly visible on each side 
of the body. The first of these, situated near the lower part of the 
posterior ridge of the thorax, is not like the others a mere dot or 
point, but an elongated fissure, apparently connected with all the 
tracheae both of the thorax and head. To demonstrate the distribu- 
tion of the tracheae, the insect was dried in an exhausted receiver, 
containing miniate of lime, a method applicable to many delicate 
tmatomical preparations ; they penetrate every part of the body, and 
are possibly, in the author's opinion, the instruments of sanguineous 
circulation in insects, absorbing the blood in the first instance from the 
internal surface of the alimentary canal, and thence conveying it over 
the body. No difiiculty, he apprehends, attaches to the supposition 
that such an absorption may take place, seeing that innumerable mi- 
nute ramifications of the tracheae penetrate the intestinal canal to 
every part. If, he continues, it should be urged that the tracheae are 
not found charged with blood after the death of the animal, it may 
be answered, tiiat the arteries are found empty after death in the 
higher orders of animals. He adds, that he has seen some of the 
ramifications of those tracheae which are connected with the caeca, 
•distended with a fluid of the same colour as that found in those or- 
gans ; and though he has only witnessed this in two instances, yet 
such a fact even singly taken, must be allowed to be of considerable 
importance. 

The author then adverts to the objections which may be urged 
against the h3rpothesis of the transudation of chyle through the coats 
of the intestines, trusting that his opinion of a sanguineous circula- 
tion in insects will not be hastily rejected ; and concludes his paper 
with a description of the nerves and of the sexual organs of the in- 
sect ; and with some remarks upon the organ of sound, which he con- 
siders as produced by the wings, and in no way connected with a 
peculiar tense membrane, situated between tlie fourth and fifth stigma 
on each side of the abdomen. 



238 

Further Observations on Flanarise. 5y J. R. Johnson, M.D, F,R,S. 
Read March 10, 1825. IPhil. Trans, 1825, p. 247.] 

In an account of some species of Flanarise, published by Mr. Dal- 
zell of Edinburgh, that gentleman observed, that in one of these 
insects which he had intentionally wounded a little below the head, 
an unnatural prominence soon appeared at the wounded part, which 
in about four weeks assumed the characters of a new head, and was 
soon after very distinctly recognised as such. 

Anxious to verify so singular a result. Dr. Johnson took 100 active 
PlanaruB cornut€e, and made in each an incision on the side of the 
body. In one instance only he obtained the desired result, in most 
of ^em the wounds healed. In some, praetematural excrescences 
took place, and others separated at the place of incision to become 
two animals. One only acquired a double head. It appears, there- 
fore, to be so unusual an occurrence as to deserve the attention of 
the Royal Society. 

Dr. Johnson proceeds to some additional observations respecting 
the propagation of certain species of this curious tribe of insects. In 
regard to the Planaria cornutic, he found that they were more rapidly 
reproductive by the detachment of fragments when kept singly than 
when several are preserved in the same vessel, owing, he says, to the 
necessity then existing of continuing the species ; hence he also in- 
fers, that the regenerative process is voluntwy. The Flanarise kept 
together, ultimately threw off as many reproductive portions as the 
others, and these he thinks may probably amount to about 20 in 
eight months for each insect. The smallest visible portion detached 
from the tail becomes a perfect Planaria, but in this case the animal 
is so small as to suggest the probability of the parent animal being 
viviparous. — ^Dr. Johnson concludes this paper with some observa- 
tions on the Planaria nigra, the details of which are illustrated by an 
annexed drawing. Like the species formerly described, it is furnished 
with an abdominal proboscis, by which it takes its food; it is oviparous, 
each producing from 2 to 6 young ; it does not spontaneously divide 
into regenerative portions like the Planaria comuta, but has an equal 
power of repjdring mutilated parts. 

On the Influence of Nerves and Ganglions in producing Animal Heat. 
By Sir Everard Home, Bart. V.P.R.S, presented by the Society for 
the Improvement of Animal Chemistry, Read March 17, 1825. 
IPhiL Trans, 1825, p, 257.] 

Sir Everard begins this paper by adducing several instances of the 
existence of brain and nerves in animals, which however have no 
power of generating heat ; this is the case with the Oyster, the Snail, 
and the Water-muscle. In the Leech, the Earthworm, and the insect 
tribe generally, the nervous filaments are united at intervals by gan- 
glions ; and where these exist, the temperature exceeds that of the 
atmosphere when below 56^, though in very different degrees, the 
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excess in the leech heing only 1°; while in a hive of bees it is 26°. 
These circumstances induced the author to inquire whether any parts 
of animals possessed of an unusual temperature were devoid of nerves : 
the heat of the deer's horn while inclosed in its velvet, was found in 
the month of June, when only one foot long, to be 96°, and in July 
the top of the antler was 99° ; the power therefore of generating heat 
was here so evident, independent of any direct influence of the brain 
or heart, that it was only necessary to ascertain whether nerves ac- 
companied tiie blood-vessels, and they were found to do so very nu- 
merously. To ascertain how far animal heat was under the control 
of the ganglionic nerves, the trunks supplying the velvet of one horn 
of the deer were divided, while those of the other were left entire ; 
and the result was, that on the first day the temperature fell 12° 
«hort of that of the latter ; on the second day 26° ; on the third day 
17° ; on the fourth day 8° ; and on the fifth 2°. Forty-eight hours 
after the division of the nerves, the temperature of the horn fell to 
within 3° of that of the atmosphere, but the animal having bruised 
the horn, the diary was discontinued on the sixth day, and it was 
then hotter than that of which the nerves were entire ; and although 
the nervous trunk had not reunited, it was evident that some other 
connection had been formed between the nerves of the horn and head. 
The author next adverts to the abundant connexion of the placental 
nerves with ganglia, as described by Mr. Hawkins on a former oc- 
casion. This led him to suspect that the uterus might under particular 
circumstances of excited action, possess peculiar powers of generating 
heat; and he was informed upon inquiry of practitioners in midwifery, 
that they sometimes found in turning children, the heat almost as 
great as the hand could endure. Sir Everard then details the results 
of some experiments in relation to this subject, which were furnished 
by Dr. Granville, showing that in certain cases of difficult labour, 
the temperature of the uterus rises as high during the violence of the 
pains as 120°; and to prove that mere muscular action is not the 
cause of this production of heat, he observes that the temperature 
of the heart of a dog in full action is only 101°, and that in certain 
cases of apoplexy the body becomes alternately hot and cold, the 
pulse undergoing no variation in its frequency. 

Sir Everard concludes this communication with some remarks upon 
the relation between the proportion of ganglionic nerves and that of 
temperature above the surrounding medium in certain fishes, and ob- 
serves that they always appear to bear a direct proportion to each 
other. He also notices the enormous supply of nerves sent to the 
electric organs in the Gymnotus and the Torpedo, which, however, 
are productive of no remarkable increase of temperature, being en- 
tirely free from, and unconnected with, any ganglionic arrangement. 
He also suggests the probability of the ganglionic nerves being those 
which are principally affected in all diseases attended by a consider- 
able elevation of heat beyond the natural standard. 
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An Essay on Egyptian Mummies ; with Observations on the Art of Em^ 
balming among the ancient Egyptians, JSy A. B. Granville, M.D, 
F.R.S. F,L,S. F.G.S, M.R.L one of His Royal Highness the Duke 
of Clarence's Physicians in Ordinary, SfC, 8tc, Read April 14, 1825. 
[Phil Trans. 1825, p, 269.] 

The mummy described in this paper was purchased at Goumou ; 
it was in a single case of the usual form, and covered with cere cloth 
bandages, very neatly and dexterously applied, and among which both 
cotton and linen were recognised. These, to the amount of 28 pounds 
avoirdupois in weight, having been removed, the body was discovered 
to be that of a female. The abdominal integuments were remarka- 
bly wrinkled, and the whole surface of a dark brown colour and dry, 
but in many places soft to the touch, and with the exception of a few 
parts, entirely deprived of cuticle. The height of the mummy from 
the vertex of the head to the inferior surfiax;e of the calcaneum was 
5 feet -iV inch, and the principal dimensions of the several parts cor- 
respond with those which are usually considered as giving rise to the 
utmost perfection of female form in the European race^ neither was 
any trait of Ethiopian character discernible in the form of the cra- 
nium ; all which, observes Dr. Granville, supports Cuvier's opinion 
respecting the Caucasian origin of the Egyptians. 

llie author then proceeds to a brief siunmary of the present state 
of our information respecting Egyptian miunmies, attributing its 
scantiness and imperfection to the rarity of perfect specimens, nearly 
all the mummies hitherto described, presenting little else than imper- 
fect skeletons enveloped in bandages, sometimes covered by the dry 
skin. 

In proceeding to examine the present specimen, the integuments 
and muscles of the abdomen were first removed, and the. contents of 
that cavity carefully inspected. They consisted of a portion of the sto- 
mach adhering to the diaphragm, the spleen attached to the suprarenal 
capsule of the left kidney, and the left kidney itself, with the ureter 
descending into the bladder, which with the uterus and its appendages 
were observed insitu, the latter exhibiting marksof disease. Fragments 
only of the intestinal tube were discoverable ; and there were a few 
lumps of resin, of a compound of clay and bitumen, and a few pieces of 
myrrh. The right kidney, the liver, and minor glands were missing, but 
the gall- bladder was detected among the loose fragments of membranes 
and other soft parts, together with remains of its own ducts. The 
soft parts of the pelvis were then particularly examined, and the per- 
fect condition of the muscles, membranes, and ligaments particularly 
noticed. The cavity of the thorax was next examined, by detaching 
the diaphragm, to which part of the pericardium adhered ; and the 
heart, in a very contracted state, was afterwards found suspended by 
its vessels, and attached to the lungs, which adhered to the ribs. 

Upon the examination of the cranium, it was evident that the brain 
had been removed through the nostrils, from the lacerated condition 
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of the inner nasal bones, the eyes appear not to have been disturbed, 
the tongue was entire, and the teet^ white and perfect. 

Dr. Granville next proceeds to draw some conclusions as to the 
age at which this mummied female died, and respecting the disease 
which destroyed her. The bones of the ileum exhibit that peculiar 
thinness of their osseous plates which show the individual to have 
exceeded her fortieth year, and to have borne children ; and as there 
are no characters of age or decrepitude about the skeleton, the au- 
thor considers her to have been about fifty. The ovarium and broad 
ligament of the right side were enveloped in a mass of diseased struc- 
ture, while the Fallopian tube of the same side was sound ; but the 
uterus itself was larger than natural, and the remains of a sac were 
found connected with the left ovarium ; all which, connected with 
the appearance of the abdominal integuments, leave no doubt of 
ovarian dropsy having been the disease under which the individual 
suffered. ^ 

The author concludes this communication with some observations 
respecting the method of embalming generally, and the nature of the 
substances employed in the process, from the details of which he 
draws the following conclusions : — 

The abdominal viscera were more or less perfectly extracted, 
either through an incision on one side of the abdomen, or, as in the 
present mummy, through the anus. The thoracic cavity was not 
disturbed. The contents of the cranium were removed sometimes 
through the nostrils, and in others through one of the orbits. 
The body was then probably covered with quick-lime, to facilitate 
the removal of the cuticle, the scalp and nails being, however, left 
untouched ; after which, it was immersed in a melted mixture of wax, 
resin, and bitumen, untU thoroughly penetrated ; and ultimately sub- 
jected to a tanning liquor, probably made with the saline water of 
the neighbouring natron lakes. The bandages were applied with the 
occasional interposition of melted resin, or wax and resin, the lumps 
of resin, myrrh, &c., having been pre^dously placed in the abdomen. 

On the temporary Magnetic Effect induced in Iron Bodies hy Rotation, 
In a Letter to J.F, W. Herschel, Esq. Sec. R.S. by Peter Barlow, 
F,R,S. Communicated April 14M, 1825. Read May 5, 1825. 
IPhil. Trans, 1825, p. 317.] 

The author's attention having been recalled to the consideration 
of the effects of rotation in altering the magnetic influence of iron, 
in the course of speculations on the cause of the rotation of the earth's 
magnetic poles ; and knowing, at the same time, that Mr. Christie 
had found a permanent change in the magnetic state of an iron plate» 
by mere change of position on its axis, it seemed to him highly pro- 
bable that this change, due only to a simple inversion, would be in- 
creased by rapid rotation. On trial, however, it was found that the 
effect produced was merely temporary. The experiments at first 
were made with a 13 -inch mortar shell, fixed to the mandrel of & 
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powerful turning lathe, worked by a steam-engine in the Royal Ar- 
senal at Woolwich. This being made to revolve at the rate of 640 
terms per mkmte, the needle was deflected out several degrees, and 
thel^ remained stationary during the motion of the ball, but returned 
immediately to its original position on ceasing the rotation. On in- 
verting the motion of the shell, an equal and contrary deflection took 
place. 

As the law of the phenomena was not evident with this disposition 
of the apparatus, and the shell was found too heavy for perfect safety, 
a Shrapnel shell of eight inches diameter was mounted in a proper 
apparatus (described in the paper), and a number of experiments 
made ; the law of which, however, still seemed anomalous, till the 
idea occurred of neutralizing the earth's action on the needle, when 
the anomalies disappeared, and the general law of the effect was 
placed in evidence. The needle being made a tangent to the ball, 
if the motion of the ball was made towards the needle (whatever was 
the direction of the axis of rotation), the north end of the latter was 
attracted, and if the contrary way, repelled. In the two extremities 
of the axis there was found no effect, while in two opposite points, 
at right angles to the axis, the effect was a maximum, and tiie di^ 
rection of iSie needle was to the centre of the ball. 

The author then proceeds to show how all the results, which be- 
fore appeared anomalous, agree with this general view, and closes 
his communication with some theoretical views of their general bear- 
ing on the subject of the earth's magnetism, which he thinks there 
are strong reasons for believing to be of the induced kind ; and al- 
though it appears to him doubtful whether the anomalies observed in 
the variation of the needle on the earth's surface, can ultimately be 
referred to this cause, yet, he observes, that one condition essential 
to the production of these phenomena holds good in the case of the 
earth, viz. the non-coincidence of its polarized axis with that of its 
diurnal rotation. 

Further Researches on the Preservation of Metals by Electro-chemical 
Means, By Sir Humphry Davy, Bart, P.R,S. Read June 9, 1 825. 
[PhiL Trans. 1825, p, 328.] 

After adverting to the general details respecting the protection of 
the copper sheathing of ships, contained in his former papers, the 
Pre^dent proceeds, in the present communication, to consider the 
circumstances under which various substances are deposited upon tk^ 
protecting copper, and their general influence upon its wear, more 
especially in regard to ships in motion. For this purpose, he availed 
hittiself of the use of a steam boat, employed on an expedition to 
ascertain some points of longitude in the North Seas, and his iti- 
quiries lead to the inference that motion does not affect the natt^ 
of the limits and quantity of the protecting metal ; and that, inde- 
pfefidently of the chenfdcal, there is likewise a mechanical wear of tke 
copper in s^ing. 
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In examining the results of some of the experiments upon the 
effects of single masses of protecting metal on the sheeting, the 
author observed, that in some cases the corrosion seemed to increase 
with the distance from the protector. It became, therefore, neces- 
sary to investigate this circumstance, and to ascertain the extent of 
the diminution of electrical action in instances of imperfect or irre- 
gular conducting surfaces. Sir Humphry details several experiments 
in illustration of this inquiry, which prove that any diminution of 
protecting effect at a distance does not depend upon the nature of 
the metallic, but of the imperfect or fluid conductor. His experi- 
ments upon perfect and imperfect conductors led him to another in- 
quiry, important in its practical relations, respecting the nature of 
^e contact between the copper and the preserving metal. He found 
the protecting action prevented by the thinnest stratum of air, or the 
finest leaf of talc or dry paper ; but the ordinary coating of rust, or 
a thin piece of moistened paper, did not impair it. 

After some experimental details respecting the electro-chemical 
powers of metals in solutions excluded from air. Sir Humphry con- 
cludes his paper with practical inferences and theoretical elucidations 
arising out of its general details. Finding that in certain cases of 
impeifect connexion, the influence of the protector was weakened 
by distance, the author proposed that when ships with old sheathing 
were to be protected, a greater proportion of iron should be used, 
and if possible more distributed. The advantage of this plan was 
strikingly shown in the Semerang, which had been coppered in In- 
dia in the year 1821, and came into dock, in the spring of 1824, 
covered with rust, weeds, and zooph3rtes ; she was protected by four 
masses of iron, equal in surfeuse to about one 80th of the copper, two 
of which were near the stem, and two on the bows. She made ft 
voyage to Nova Scotia, and returned in January 1825 ; not, as was 
falsely reported, covered with weeds and barnacles, but remarkably 
clean and in good condition. After citing other instances of the 
perfect efficiency of the protectors, and adverting to the relative pro- 
portion which, in different circumstances, they ought to bear to the 
sheathing of the vessel, and to the most advantageous methods of 
applying them, the author concludes by observing upon the impcHt- 
ance of selecting perfectly pure copper for the sheatiiing ; of apply- 
ing it smoothly and equably ; and of using for its attachment nails 
of pure copper, and not of mixed metal. 

On the Magnetism of Iron arising from its Rotation, By Samuel Hun- 
ter Christie, Esq, M.A, of Trinity College, Cambridge ; Fellow of the 
Cambridge Philosophical Society ; of the Royal Military Academiy. 
Communicated April 20, 1825, hy J. F. W. Herschel, Esq. Sec. R^. 
Read May 12, 1825. [PAt7. Trans. IS25, p. 347.] 

The effects observed and described in this paper, altliough minute 
in themselves, appear, in the author's opinion, to point out a epema 
of magnetic action not hitherto described. It had long been well 
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known that striking, twisting, or filing iron in different directions 
with regard to the magnetic axis, materially influenced its polarity ; 
but it does not appear to have been remarked, that the simple ro- 
tation of iron in different directions has any such influence. This, 
however, the author hajs ascertained to be the case ; and that the 
laws which govern this peculiar action are so regular, that there can 
remain no doubt of a corresponding regularity in their causes. 

The attention of the au&or was first drawn to these phenomena 
by some apparent anomalies in the magnetic action of an iron plate 
on the compass, observed in the course of a different investigation. 
In order to avoid or allow for the disturbing influence of partial mag- 
netism in the iron, it became necessary to attend minutely to the po- 
sition of certain points in its circumference, which corresponded to 
the maxima and minima of this magnetism. It was then found that 
these points were not constant, but shifted their position as the plate 
was made to revolve in its own plane ; or, in other words, that a 
plate which, in a given position, produced a certain deviation in a 
compass, no longer produced the same deviation after making an ex- 
act revolution in its own plane, although brought to rest, and every 
part of the apparatus restored precisely to its former place. It ap- 
peared from thLs that the revolution of the plate in its own plane had 
an influefnce on its power of deviating the needle independent of the 
partial magnetism of particular points in it ; and the justice of this 
idea was proved by giving it a rotation in an opposite direction, when 
the efi^ect on the directive power was also reversed. 
. The change produced by rotation in the directive power of the 
plate was found to be a maximum when its plane was parallel to the 
line of dip, or the magnetic axis, and at the same time as little in- 
clined to the horizon as this condition would allow ; but when, the 
plane of the plate was parallel to the horizon, the effect was di- 
minished in the ratio of 5 to 1 ; and when perpendicular to the ho- 
rizon, and coincident with the magnetic meridian, was altogether 
destroyed. 

The author having satisfied himself of the reality and constancy of 
this eff^ect in diff^erent plates, and of the necessity of referring it to a 
peculiar agency of the earth's magnetic power on the molecules of 
the plate, proceeded to ascertain the laws, and measure the quan- 
tities of the deviation due to rotation (so he terms it) in various 
positions, and details a great number of experiments, with their nu- 
merical results arranged in the form of tables. From these he de- 
duces the following general law ; viz. That the deviation due to 
rotation in a dipping-needle ** vrill always be such that the sides of 
the equator of such dipping-needle will deviate in a direction con- 
trary to the direption in which the edges of the plate move ; that 
edge, and the plate nearest to either edge of the equator, producing 
the greatest effect." 

' The results of this law, it may be here observed, are in many cases 
coincident with those of the following. Conceive the dipping-needle 
orthographically projected on the plate ; then will the deviation due 
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to rotation of the projected needle take place in a direction opposite to 
that of the rotation itself. 

The author then proceeds to a theoretical investigation of the effect 
of a plate of soft iron, having within it two poles developed in given 
positions, and acting (in addition to the usual magnetic action of soft 
iron,) on a needle of infinitely small dimensions in the plane of the 
plate. He refers the whole ordinary action of the iron to its centre, 
and supposes that this is attractive on hoth poles of the needle ; but 
the extraordinary action^ or that of the newly developed poles, he 
supposes to reside in them, and to be attractive or repidsive accord- 
ing as they act on the poles of the needle of the same or opposite 
names widi themselves. On this hypothesis, assuming symbols for 
the coordinates of the plate's centre, the distances separating the 
newly developed poles in the plate, and the an^e which the line 
joining them makes with the direction of the nee(Ue, &c. &c. deduce 
(from the known laws of magnetism) formulae expressing the hori- 
zontal deviations of the needle : 1st, on the supposition of a rotation 
in one direction ; 2ndly, on that of a rotation in the opposite ; and 
Srdly, in that of no rotation at all. From these, by comparing them 
with a few of the observations, he deduces numerical values for the 
constants of the formulae, and then employs them to compute the 
deviations due to the rotation in all the rest. He regards the dis- 
crepancy between the calculated and observed results as in few cases 
larger than what he considers may be fairly attributed to error of 
observation, and that the theory above stated is at the least a gene- 
ral representation of what passes in fact ; admitting, however, that 
it does not give the exact position of the point where the deviation 
due to the rotation vanishes, and suggesting partial magnetism in 
the iron plate used, as one mode of accounting for the difference. 
At all events, by an examination of the case on the ordinary supr 
position of induced magnetism in the iron, he shows that a greater 
coincidence between theory and fact would not result from that hy- 
pothesis than from the one here employed. 

He then proceeds to inquire into the degree of permanence of the 
polarity thus produced in iron by rotation ; from which inquiry it 
appears that (at least during twelve hours after the plate was brought 
to rest,) the influence of a single rotation had scarcely suffered any 
diminution. It appears also that the effect is so far from depending 
on the rapidity of the motion, that the plate can scarcely be made 
to revolve so slowly that the whole effect shall not be produced. 

Lastly, by a slight change in the formulae, the results of compu- 
tation can be made to agree with observation, to a degree of ex- 
actness as near as can be wished. This change consists in the 
omission of certain terms introduced by the theory, and the author 
regards it as very possible so to modify the theory as to get rid of 
them. 

The author closes this communication with an Appendix, com- 
paring the magnetic effects produced by slow and rapid rotation. 
The result of the comparison is, that the forces exerted on the needle 
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doriiig rapid rotatioii, are alwa^rs in the same direction as those de- 
rived from the slowest rotation, and which continne to act after the 
rotalion has ceased, bat are greater in intensity ; and that the for- 
mer effects are such as might have been looked for from a know- 
ledge of the latter. 

Some Account of the Transit Instrument made by Mr. Dollond, mtd 
lately put up at the Cambridge Observatory, Communicated April 
13, 1825. By Robert Woodhouse, AM. F,R.S. Read May 19. 
1825. IPhil. Trans. 1825, p. 418.] 

The author in this paper first describes the operations by whidi 
the new transit instrument at the Observatory of Cambridge was 
approximatively placed, so as to allow of a meridian marie being 
erected on the distant steeple of Ghranchester diurch. He then ^- 
ters into a more full consideration of the different methods proposed 
and employed by astronomen for executing the more delicate ad- 
justments of the transit in general ; he shows how the errors of col- 
Hmation, level, azimuth, and the clock, may all be detected, and their 
values determined, by the resolution of certain equations of the first 
degree, constructed frt>m observations of any three or more stars ; 
but thb method, though exact in theory, he reprobates in practice, 
and prefers making each adjustment separately and by the ordinary 
mechanical trials, as shorter, more effectual, and less troublesome. 
Mr. Woodhouse then describes a remarkable phenomenon presented 
to him by the transit in the course ai his observations. He found 
tiiat the line of collimation of the instrument deviated occaaonally 
to the east or west of the centre of the meridian mark, without any 
apparent reason. At length, however, it was found that this was 
caused by the i^iproach of the assistant's body to the lateral braces, 
placed for the purpose of steadying the instrument in an invariable 
position at right angles to its axis. The expansion of the brace 
nearest to him was found to thrust the axis of the telescope aside ; 
and on the removal of the assistant, the equilibrium of temperature 
restoring itself, the deviation gradually disappeared. That this was 
the true cause, appeared by wrapping hot cloths round the alternate 
braces, by which the same effect was produced in an increased de- 
gree. Warned by these observations, Mr. Woodhouse ordered a 
proper apparatus to be provided, to defend the braces from the sun's 
rays, during the meridian passage of that luminary. 

On the fossil Elk of Ireland. By Thomas Weaver, Esq. Member of 
the Royal Irish Academy, of the Royal Dublin Society, and of the 
Wemerian and Geological Societies. Read May 19, 1825. [Phil. 
Trans. 1825, p. 429.] 

Mr. Weaver's principal object in this paper is to prove that the 
remains of the gigantic elk, which have been found in various parts 
of Ireland, aie not of antediluvian origin, but that the animal lived 
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and flourished in the countries in which its remains are now found, 
at a period of time which, in the history of the earth, may be con- 
sidered only as modern ; and that the extinction of the species is at- 
tributable rather to the continued persecution it endured from its 
enemies, accelerated by incidental local causes, than to any general 
catastrophe that overwhelmed the surface of the globe. 

The spot examined by the author containing these remains, is 
near the village of Dundrum, in Down : it appears formerly to have 
been a lake, and is now covered with peat lying upon a bed of marl. 
The bones are invariably found between these two substances, and 
from the examination of the shells contained in the latter, it appears 
that they are exclusively fresh-water species. 

The peat bog of Ratheannon, in the county of limerick, has also 
furnished abundance of the same hemes, similarly situated. These 
were examined by the Rev. Mr. Maunsell before they were displaced. 
Some of them showed marks of disease and fractures, and in one case 
the rib was singularly perforated, as if by a sharp instrument. Mar- 
row, having the appearance of fresh suet, was found in the cavity of 
one shank- bone, and they appeared generally to contain all the prin- 
ciples found in fresh bones. 

These and some other concurrent circumstances seem, ss^y^ the 
author, to remove all idea of the remains of the Irish elk being of 
any other than comparatively recent origin ; and in sedj:ing for a 
cause of the nearly constant distribution of these r^nains in Ireland 
in swampy spots, he conjectures that the animal mayjhave often 
sought the waters and the marshy land as a plpice of refr^e from its 
enemies, and thus not unfrequently found a grave where it locked 
for protection. 

Microscopical Observations on the Materials of the Brain, and of the 
Ova of Animals f to show the analogy that exists between them. By 
iS^tr Everard Home, Bart. V,P,R.S. Read at the Society for pro- 
moting Animal Chemistry, April 12, 1825. Read at the Royal 
Society June 3, 1822. [Phil. Trans. 1825, p. 436.] 

The author first details the results of some experiments made with 
a view to ascertain whether frogs, that had been comj^tely frozen^ 
could^ under any circumstances, be restored to life, which he foun4 
never to be the case when the brain had been entirely congealed, 
the substance of which, after such process, never regains its former 
appearance, but is dissolved into a watery fluid, mixed with some 
gelatinous matter. In the act of freezing, the human brain was 
found to suffer a similar decomposition ; the molecule of a pullet's egg 
is also resolved during the process of freezing into materials corre- 
sponding with those of the brain, and the testicular secretion was 
found to be similarly constituted, and in no instance to contain ani- 
malcules, as Leuenhoek and other more recent authors have affirmed. 
Magnified drawings, executed by Mr. Bauer, of the various sub-^ 
stances described in this paper, accompany the communication. 
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On new Compounds of Carbon nnd Hydrogen, and on certain other 
Products obtained during the Decomposition of Oil by Heat. By 
M. Faraday, F.R,S. Cor. Mem. Royal Academy of Sciences of 
Paris, SfC. Read June 16, 1825. [PAi7. Trans. 1825, p. 440.] 

The experiments of which the results are detailed in this paper, 
were made principally on the fluid which is found to be deposited in 
considerable quantity when oil-gas is compressed. This fluid, as ob- 
tained at the works of the Portable Oil-gas Company, is colourless, 
of a specific gravity less than that of water ; insoluble in water ex- 
cept in very minute quantities ; soluble in alcohol, ether, oils, &c. ; 
and combustible, burning with a dense flame. It is strikingly distin- 
guished from the oil from which it originated, by not being acted 
upon to any extent by solutions of the alkalies. 

Part of this fluid is very volatile, causing the appearance of ebul- 
lition at temperatures of 50° or 60° ; other parts are more fixed, re- 
quiring even 250°, or above, for ebullition. By repeated distillations 
a series of products were obtained from the most to the least vola* 
tile^ the most abundant being such as occurred from 170° to 200°. 
On subjecting these, after numerous rectifications, to a low tempe- 
rature, it was found that some of them concreted into a crystalline 
mass, and ultimately a substance was obtained from them, princi- 
pally by pressure at low temperatures, which upon examination 
proved to be a new compound of carbon and hydrogen. At common 
temperatures it appears as a colourless transparent liquid, of specific 
gravity 0*85, at 60° ; having the general odour of oil-gas. Below 
42° it is a solid body, forming dendritical transparent crystals, and 
contracting much during its congelation. At 0° it appears as a white 
or transparent substance, brittle, pulverulent, and of the hardness 
nearly of loaf-sugar. It evaporates entirely in the air : when raised 
to 186° it boils, furnishing a vapour, which has a specific gravity of 
40, compared to hydrogen as 1. At a higher temperature the vapour 
is decomposed, depositing carbon. The substance is combustible, 
liberating charcoal if oxygen be not abundantly present. Potassiimi 
exerts no action upon it below 186°. 

This substance was analysed by being passed over red-hot oxide 
of copper, and by detonation of its vapour with oxygen. The re- 
sults obtained were, tiiat it consists of 2 proportionals of carbon, and 
1 of hydrogen =13; and that in the state of vapour 6 propor- 
tionals of carbon and 3 of hydrogen are present to form 1 volume, 
which is consequently of the specific gravity of 39, hydrogen being 
1. It is named in the paper bicarburet of hydrogen. 

Experimenting with the most volatile portions of the liquid, a por- 
tion was obtained, which, though gaseous at common temperatures, 
condensed into a liquid at 0°. This was found to be very constant 
in composition and properties : it was very combustible : it had a 
specific gravity of 27 or 28 as a gas, as a liquid that of 0*627, being 
the lightest substance, not a gas or vapour, known. When analysed, 
it was found to consist of one proportional of carbon 6, and one of 
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hydrogen 1, as is the case with olefiant gas ; but these are so com- 
bined and condensed as to occupy only one half the volume they do 
in that substance. A volume therefore of the gas contains four pro- 
portionals of carbon 24, and four of hydrogen, 4 = 28, virhich is its 
specific gravity. 

Beside the remarkable difference thus established between this 
substance and olefiant gas, it is also distinguished by the action of 
chlorine, which forms with it a fluid body, having a sweet taste, and 
resembling hydrochloride of carbon, but from which a chloride of 
carbon cannot be obtained by the further action of chloride and 
Hght. 

The other products from the original fluid do not present any cha- 
racters so definite as the above substances ; at the same time they 
appear to be very constant, boiling uniformly at one temperature. 
They cannot be separated by distillation into more and less volatile 
parts, so as to afford means of reducing their number to two or three 
particular bodies. They have the general properties of the original 
fluid, and with the other products, are all peculiarly acted upon by 
sulphuric acid, ofiTering phenomena, in the investigation of which 
the author is at present engaged. 

With reference to the presence of these substances in the state of 
vapoiu* in oil- and coal-gas, the means of ascertaining it and the 
quantity are pointed out, in the peculiar action of sulphuric acid, 
causing their perfect condensation, and in the solvent powers over 
them possessed by fixed and volatile oils, &c. ; the requisite precau- 
tions for their proper application being pointed out. Oil- gas was 
found to be saturated with many of these vapours : coal-gas also 
contained a portion of them. 

The paper concludes with a short reference to the probable uses 
of the fluid, as originally obtained. If put into gas burning with a 
blue flame, it makes it produce a bright white flame ; it is an excel- 
lent solvent of caoutchouc ; it will answer all the purposes to which 
essential oils are applied as solvents ; and having applied that portion 
of it which, though a liquid at common temperatures and under a pres- 
sure of two or three atmospheres, is a gas under any diminished pres- 
sure, as fuel to a lamp ; the author has shown the possibility of such 
an application, if at any time such knowledge and command of the 
decomposition of oil or coal by heat should be obtained, as would 
enable us to frimish the substance in abundance. 

Account of the Repetition of M. Arago's Experiments on the Magne- 
tism manifested by various Substances during the Act of Rotation. 
By C. Babbage, Esq. F.R.S. and J. F. W. Herschel, Esq. Sec. R.S. 
Read June 16, 1825. IPhil. Trans. lS25,p. 467.] 

The experiments of M. Arago having excited much interest, the 
authors of this communication were induced to erect an apparatus 
for their verification ; and after a few trials they succeeded in causing 
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a ccHnpass to deviate from the magoetic meridian, by Betting in rota- 
tion under it plates of copper, zinc, lead, &c. 

To obtain more visible and regular effects, however, they found it 
necessary to reverse the experiment, by setting in rotation a poweifiil 
horse-shoe magnet, and suspending over it the various metals and 
other substances to be examined, which were found to follow with 
various degrees of readiness the motion ci the magnet. The sob- 
stances in which they succeeded in developing signs of magnetism 
were, copper, zinc, silver, tin, lead, antimony, mercury, gold, bis- 
muth, and carbon, in that peculiar metalloidal state in which it is 
precipitated from carburetted hydrogen in gas-works. In the cas^ 
6i mercury the rigorous absence of iron was secured. In other 
bodies, such as sulphuric acid, resin, glass, and other non-conductors, 
or imperfect ccmductors of electricity, no positive evidence of mag- 
netism was obtained. 

The comparative intensities of action of thin bodies were next 
numerically determined by two different methods, viz. by observing 
the deviation of the compass over revolving plates of great Nze cast 
Ito one pattern, and by the times of rotation of a neutralized system 
of magnets suspended over them; and it is curious that the two 
methods, though they assigned the same order to the remaining 
bodies, uniformly gave o{^)osite results in the cases of zinc and oc^- 
per, placing them constantly above or below each other according to 
the mode of observation employed. 

The authors next investigated the effect of solution of continuity 
on the various metals, in tibe course of which M. Arago's results of 
the diminution of effect, by division of the metallic plates used, were 
verified ; and the frirther fact ascertained, that re-establishing the 
metallic contact with other metals, restores the force either wholly 
or in great measure, and that even when the metal used for solder- 
ing has in itself but a very feeble magnetic power, thus affording a 
power of magnifying weak degrees of magnetism. 

The law of diminution of the force by increase of distance is next 
investigated. It appears to follow no constant progression according 
to a fixed power of the distance, but to vary between the square and 
the cube. 

The remainder of this paper is devoted to reasoning on the facts 
detailed. The authors conceive that they may be all explained 
without any new h3rpothesis in magnetism, by supposing simply that 
time is requisite both for the development and loss of magnetism ; 
and that different metals differ in respect not only of the time they 
require, but in the intensity of the force ultimately developable in 
them ; and they apply this explanation not only to their own results, 
but to those obtained by Mr. Barlow in his paper on the rotation of 
iron. 
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On the Magnetism developed in Copper and other Substances during 
Rotation. In a Letter from Samuel Hnnter Christie, Esq, M,A, 
S(C, to J. F. W. Herschel, Esq, Sec, R,S, Communicated by J. F. 
W. Herschel, Esq. Read June 16, 1825. [Phil. Trans. 1826, 
p. 497.] 

Mr. Christie in this communication gives an account of some ex- 
periments on the development of magnetism in copper by rotation. 
He corroborates by his own experience the results obtained by Mr. 
Babbage and Mr. Herschel, in which a disc of copper was set in ro- 
tation by the rotation of one or more magnets beneath it, both in the 
case when poles of the same name were immediately below the disc 
and when of a contrary name. The action appeared equally intense 
in both cases, and from this circumstance the author concludes the 
magnetism thus communicated to the copper to be extremely trans- 
ient. The experiment was varied by combining the revolving mag- 
nets differently, and the results are stated. 

The next experiments of Mr. Christie were directed to the deter- 
mination of the law according to which the force diminishes as the 
distance between the disc and magnets increases. It seems to follow 
from these experiments, that when a thick copper plate is made to 
revolve under a small magnet, the force tending to deviate the needle 
is directly as the velocity, and inversely as the fourth power of the 
distance ; but that when magnets of considerable size are made to 
revolve under these copper discs, the diminution follows more nearly 
the ratio of the inverse square of the distance, or between the 
square of the cube, though not in any constant ratio of an exact 
power. 

The author then investigates the law of force when copper discs 
of different weights are set in rotation, which for small distances ap- 
pear proportioned to the weights of the discs, but for greater ones 
appear to vary in some higher ratio. 

On the annual Variations of some of the principal Fixed Stars. By 
J. Pond, F,R,S, Astron. Royal, Read June 16, 1825. \Phil. 
Trans, 1825. p. 510.] 

This communication consists of a table stating the annual varia- 
tions of 23 of the principal fixed stars, as deduced from Dr. Brink- 
ley's observations, and those of the Astronomer Royal. On these 
Mr. Pond remarks, that out of 16 stars observed at Dublin, 13 either 
indicate a southern deviation, or at least are not inconsistent with it, 
and that of these 13, about half indicate a greater deviation than that 
assigned by Mr. Pond himself. The other half a less, while the 
three remaining stars deviate northwards. 

Mr. Pond further remarks, that the examination of this table is 
calculated rather to increase than to diminish scepticism on the sub- 
ject of the determination of such very small quantities by astronomi- 
cal observations. H^ concludes by disclaiming all intention of placing 
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the subject in a controversial point of view, and by expressing abope 
that the difficulty will in a very few years be satisfactorily cleared up. 

On the Nature of the Function expressive of the Law of Human Mor- 
tality, and on a new Mode of determining the Value of Life Contin- 
gencies, In a Letter to Francis Baily, Esq. F.R.S. S^c, By Ben- 
jamin Gompertz, Esq. F.R.S. Read June 16, 1825. [Phil. Trans. 
1825,;?. 513.] 

This paper, which professes to be a continuation of former re- 
searches on the same subject printed in the Transactions of the Royal 
Society, is divided into two chapters. In the first the author consi- 
ders the nature of the law of those numbers in tables of mortality, 
which express the amount of persons living at the end of ages in 
regular arithmetical progression. He remarks that for short intervals 
the law approaches nearly to a decreasing geometrical progression, 
and that this must be the case whatever be the strict expression for 
the law of mortality, provided the intervals do not exceed certain 
limits. But he further remarks, that this property will be found to 
belong to very extensive portions of tables of mortality, and instances 
Deparcieux's tables, where from the aG:e of 25 to that of 45, the 
i»Ibe» Uving at the end of each yeardecrease very nearly in geo- 
metrical prog^ssion. ^ / y S 

Considering however the whole extent of such a table, it will be 
found that the ratio of this geometrical progression is not the same 
in all parts of the table. But before he enters on this consideration, 
the author draws some consequences from the hypothesis of a geo- 
metrical progression being the strict law of nature after a certain age. 
One of these is the equality of value of all life annuities commencing 
after that age. Another is, that the want of instances in history of 
persons living to very enormous ages (waving those of the patriarchs,) 
is no proof that such may not be the law of nature, as he shows by 
calculation, that out of 3,000,000 persons of 92, not more than one 
should on this supposition reach 192. This leads him to some gene- 
ral considerations on the causes of death, after which he resumes the 
consideration of the general law of the tables. 

To find this cl priori, he supposes that a person's resistance to 
death decreases as his years increase, in such a manner, that at 
the end of equal infinitely small intervals of time, he loses equal in- 
finitely small portions of his vital powers. He further supposes, that 
among any given number of persons of equal vital powers the pro- 
bability of death is the same, but that among all, it is inversely pro- 
portional to the vitality. These postulata being assimied, he enters 
into an analytical investigation, the result of which is a represen- 
tation of the law of life by such a function as is sometimes called a 
double exponential, that is, a geometric progression in which the 
ratio is itself variable in geometric progression. 

He then proceeds to examine the coincidence of this law, with se- 
veral tables of the best authority, such as those of Deparcieux, 
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Northampton, the Swedish and Carlisle tables, and the supposed ex- 
perience of the Equitable Assurance Office. The results of these 
comparisons are stated in a tabular form, and are very favourable to 
the law supposed. 

In the second chapter, the author, after briefly explaining by al- 
gebraical reasoning, the mode of appljdng these principles to calcu- 
lations of annuities, proposes general tables for facilitating this ap- 
plication in practice. These tables (which occupy 28 folio pages, and 
represent the logarithm of the present values of annuities for every 
value of a certain argimient,) are actually calculated, and annexed to 
the communication, forming the principal part of the second chapter. 

Observations of the apparent distances and positions of 458 Double and 
Triple Stars, made in the years 1823, 1824, and 1825 ; together with 
a re-examination of S6 Stars of the same description, the distances 
and positions of which were communicated in a former Memoir, By 
James South, Esq. F,R,S, Read November 17, 1825. [PhiL 
Trans, 1826, Part I. p, 1.] 

The author prefaces these observations with a brief account of the 
instruments with wliich, and the circumstances under which, the ob- 
servations previously communicated to this Society were made, and 
being fiiUy described in the former paper alluded to in the title of 
this, require no farther particular description ; he contents himself 
therefore with noticing that by a different adaptation of their parts, 
higher magnifying powers than those formerly employed were ob- 
tained, and a series of powers from 92 to 787 used in a part of the 
observations. 

A large portion of these observations were made at Passy near 
Paris, and the author takes occasion to make honourable mention of 
the facilities afforded him on the part of the French Government for 
the ingress and egress of his instruments into and out of France, and 
of the attention and assistance uniformly afforded him while resident 
there by many distinguished individuals. 

Of the 5stars whose measiu-es are here presented, he states that 
about 160 are hitherto undescribed and probably new. The places 
of these are given merely with sufficient exactness to enable any one 
to find them in future. The remainder are in great measure stars 
comprised in Mr. Struve*s catalogue of 796 double and triple stars, 
and among them about 1 60 belong to those examined for the first 
time by Sir William Herschel. 

The observations themselves are stated in a manner somewhat dif- 
ferent from that adhered to in the fortner communication already 
alluded to. Instead of giving all the individual micrometrical mea- 
surements on which they depend (about 14,000 in number,) which 
would have swelled the paper to an enormous bulk, only the mean 
results of each set of measures are given : but to afford every opportu- 
nity of fonning an impartial judgement of their validity, not only the 
number of measures on which it depends is annexed to each mean 
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result, but also the difference between the greatest and least meant 
taken, or the limits within which all the measures necessarily lie. 

The stars themselves are arranged in order of right ascension for 
convenience of reference. After the statement of the mean results 
of the several sets of observations both of angle and distance, a final 
mean with a mean date for an epoch is deduced. In the case of Sir 
William HerscheFs stars, a comparison of the measures now obtained 
with those given in his catalogues, or now for the first time brought 
to light by a carefiil examination of his manuscripts, is subjoined. 
By this comparison several fresh instances have been found of double 
■tars, in which the relative motion of the individuals composing them 
is satisfactorily proved. In one remarkable case (that of the star 
3 Equulei,) this change has gone to an enormous extent, and is sa-< 
tisfaGtorily r^erred to proper motion in the large star. In another 
not less singular, all ^e three stars of a triple star (( Cancri) are 
ascertained to be relatively in motion, describing orbits about each 
other, and forming probably a ternary system by the mutual gravita- 
tion of its members, thus completely justifying the views taken by 
Sir William Herschel of this subject, in his papers published in the 
TVansactions of this Society in 1802 and 1804. 

Annexed, as an appendix to these observations, is a re-examination 
of about 27 stars measured in the former paper already alluded to, 
and which were considered as presenting peculiar interest, from the 
evidence then obtained of their relative motion and of their connexion 
in binary systems. The results of this re-examination are in the 
highest degree satisfieictory, as, with only two or three exceptions, 
these stars have been found to continue their motions in the direc- 
tions, and in the greater nimiber of cases with nearly the velocities, 
predicted. In the most remarkable case, that of the double star 
I Ursse Majoris, an angle of nearly 14° has thus been described by the 
two stars about their common centre of gravity in an interval of less 
than two years, thus affording every probability that in a very few 
years we shall arrive at a perfect knowledge of the figure, elements, 
and position of their orbits, and be enabled by strict calculation to 
answer the important question, whether the Newtonian law of at- 
traction is confined to our own system or obtains also in the sidereal 
heavens. 

An Account of the Construction and Adjustment of the New Standards 
of Weights and Measures of the United Kingdom of Great Britain 
and Ireland. By Captain Henry Kater, F,R.8. Read November 
24, 1825. [PhiL Trans. 1826, Part II. p. 1.] 

The author, after stating that the weights and measures of tiie 
United Kingdom are founded on a standard whose length is deter* 
mined by its proportion to that of a pendulum vibrating mean time 
in London, which has been ascertained by him to be 39*13929 inches 
of Sir George Shuckburgh's scale, considers it necessary, cm account 
of tiie importance of the result, to consider what degree of confidence 
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it is entitled to. For this purpose it is necessary to compare this 
final result with those obtained in other experiments and by different 
methods. Now it appears that previous to the experiments detailed 
in the author's paper on the subject in the Philosophical Transactions 
for 1818, on which this result rests, another series is there men*' 
tioned, made with the same instruments, but under circumstances 
which occasioned their rejection, and which, owing to some repairs in 
the instruments between the two series, which occasioned a material 
alteration in the distance between the knife edges, have all the weight 
of experiments made with a different penduliun ; the result of these 
rejected experiments, however, differed only two ten-thousandths of 
an inch from that ultimately adopted. 

The author next compares the length of the seconds pendulum at 
Unst and at Leith Fort, as ascertained by him by an invariable pen<* 
dulum, whose vibrations had previously been determined in London, 
and whose length was thus known in terms of the London Seconds 
Pendulum, and as ascertained by M. Biot at the same stations, by 
means of a variety of pendulums, and by a totally different method 
of observation, — ^Uiat of Borda. The results of this comparison are 
a difference between the determinations of M. Biot and the author, 
of 0*00029 inch in excess at the former station, and 0*00015 in 
defect at the latter. 

From this near agreement of all the results, he considers that the 
length of the seconds pendulum in London, may be regarded as cer* 
tainly known to within one ten-thousandth of an inch ; while from the 
near agreement of the results of the French and English experiments 
on the length of the pendulum, he concludes that the length of the 
metre in parts of Sir George Shuckburgh's scale, may also be re- 
garded as known within one ten-thousandth of an inch. 

From an account recently published by Captain Sabine of his viu 
luable experiments for the determination of the variations in length 
of the seconds pendulum, he observes, doubts may be inferred of tli6 
accuracy of the method employed by him for the observations for de- 
termining the length of the seconds pendulum in London, as well as 
in those which have been made with the invariable pendulum. It is 
asserted there, that taking a mean between the disappearances and 
re-appearances of the disc, k a more correct method of observation 
than than pursued by Captain Kater, and that the intervals between 
the coincidences obtained, by observing the disappearances only of 
the disc, would be productive of error. 

In answer to this objection the author remarks, 1st, That with re- 
spect to the convertible pefndulum, or that used for determining the 
absolute length of the seconds pendulum, the disc was made to sub-> 
tend precisely the same angle as the tail-piece of the pendulum, so 
that at the moment of disappearance its centre necessarily coincided 
precisely with the middle of the tail-piece, and the difference between 
the moments of disappearance and re-appearance is rigorously no-« 
thing, an adjustment indispensable in his method of observing, wh^i 
the object is to determiiie the true number of vibrations in 24 hoom. 
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Sndly. With the invariable pendulum, the disc subtended a some-- 
xrhat less angle than the tail-piece, so that the inferred number of vi- 
brations in 24 hours was diminished about -rVths of a second. But 
experiments with the invariable pendulum being intended to be in the 
strictest sense of the word comparative, this constant difference will 
no way affect the ultimate result. But as the most direct way to 
remove any doubts which may be entertained on the subject, the 
author has computed from the whole of Captain Sabine's observa- 
tions, the successive differences in the vibrations at the various sta- 
tions visited by him, by the two methods, viz. that of employing the 
disappearances and re-appearances, and the disappearances alone. 
The results only in one instance differ so much as a tenth part of a 
vibration. They are indifferently in excess and defect, and the mean 
of their discrepancies is exactly nothing. From this he concludes, 
that if the observations be made as nearly as possible under similar 
circumstances, the method of observing by disappearances alone is 
productive of no perceptible error in practice, in experiments with 
the invariable pendulum, while in those with the convertible pendu- 
lum the equal apparent size of the disc and tail-piece precludes the 
possibility of any, either in practice or theory, from this cause. 

The standard of Sir George Shuckburgh having been found iden- 
tical with that of Bird, in the custody of the clerk of the House of 
Commons, adopted as the imperial standard unit of extension, the 
length of the pendulum already determined is fixed with the same 
degree of precision in parts of the Imperial standard yard. 

A repetition of Sir George Shuckburgh's experiments on the weight 
of given volumes of distilled water, and a re-measurement of the cube, 
sphere, and cylinder used by him, were found to give no material 
variation ^m his results; and these being stated in terms of the 
mean of several standard weights kept at the House of Commons, 
the troy pound nearest the mean has been adopted and declared by 
the legislature to be the original unit of weight under the denomina- 
tion of the Imperial standard troy pound. 

The relation between this pound and the cubic inch of distilled 
water at 62^ Fahrenheit, barometer 30 inches, has been ascertained 
by the Commissioners of Weights and Measures, who find that the 
latter contains 252,458 grains, each grain being the 5760 part of the 
standard troy pound. 

The avoirdupois pound is fixed for assigning its proportion to the 
standard troy pound, so as to contain exactly 7000 such grains. 
. The Imperisd standard gallon is defined by stating its contents un- 
der the same circumstances of temperature and pressure at 10 pounds 
avoirdupois ; and the bushel, by its containing 80 such pounds. 

The author having, in compliance with a request of the Lords 
Commissioners of His Majesty's Treasury, undertaken to superin- 
tend the construction of, and to adjust the principal standards to be 
deposited at the Exchequer, Guildhall, Dublin, and Edinburgh, Mr. 
Dollond was directed to prepare those of linear measure, and Mr. 
Bate those of weight and measure, the proper quality of metal for 
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the latter purpose being determined by experiments instituted for tht 
purpose. 

The experiments for adjusting them are then given in full detail, 
l^e troy pounds were first adjusted, and the exactness with which 
this operation has been performed may be appreciated from thisy-^that 
the final errors of none of them exceed iVoVirths of a grain. When 
brought so near, it was of course not thought necessary to attempt 
further correction. 

The avoirdupois pounds and the weights of the gallon of water 
were then derived from the troy pounds, and finally adjusted like 
them by inclosing within the weight, in hollows left for the purpose, 
wires equal to the errors ascertamed to exist in them ; the weights 
of these wires in each case is stated ; so that should they by any ac- 
cident be taken out and lost, they may be restored. 

He next describes the method used in adjusting the gallon itself, 
the method of filling it exactly and of weighing it when filled, toge* 
ther with the corrections depending on the circumstances of tempe- 
rature and pressure under which the experiments were made. As a 
final result, it appears that one only of the gallons was ultimately 
found in error to a greater extent than -rVths of a grain, the others 
having their errors less than a fourth of that quanti^. 

The quarts and pints being next disposed of, the author describes 
the balance contrived by him for weiglung the bushels, which proved 
BO delicate as to turn with a single grain when loaded with 250 
pounds in each scale. The resulting bushels when finally adjusted, 
were found to have all their apparent errors less than 6' 56 grains of 
water, while the corrections for temperature and pressure only 
amounted in some cases to no less than 138 grains ; but this depend- 
ing on the figure of the glass used to cover them, it is not to be un- 
derstood that the contents of the vessels have actually been ascer- 
tained to this degree of precision. 

The adjustment of the standard yards is next described ; and the 
author concludes his paper by a summary of the results arrived at in 
the present inquiry respecting British weights and measures. Tlie 
length, he remarks, of the pendulum vibrating seconds in London 
has been found in parts of the Imperial standard yard ; so that the 
value of the yard may at any time be known, having been referred 
to a natural standard presumed unalterable. The length of the 
French metre, a standard expressing a certain portion of the terres- 
trial meridian, has also been given in parts of the English scale. The 
weight of a cubic inch of distilled water has been determined in 
parts of the Imperial troy pound, and thus the pound if lost may at 
any future time be recovered. The avoirdupois pound is now for 
the first time defined, and the measures of capacity are made to de- 
pend on the weight of water they contain ; the Imperial gaUoa 
containing ten pounds avoirdupois of water, having been declared to 
be the unit or only standard measure of capacity, from which all 
others are to be derived. This, it is presumed, wiHl tend powerfully 
to produce uniformity throughout the United Kingdom^ by putting 
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it in the power of every individual possessed of standard weights to 
verify his measures of capacity with the utmost facility. 

Description af an improved Hygrometer, By Mr, Thomas Jones. 
Communicated by Captain Henry Kater, F.R,S. Read June 16, 
1825. IPhU, Trans, 1826, Part II. p, 53.] 

• 

The principle of Mr. Jones's Hygrometer is essentially the same 
with that of Mr. Daniell's, or rather with that employed by Mr. Dal- 
ton to determine the quantity of aqueous vapour present in the air, 
viz. to ascertain the temperature at which dew is deposited from the 
atmosphere. It differs from Mr. Daniell's, however, in the frigorific 
fiction being applied immediately to the bulb of the thermometer em- 
ployed to measure the temperature. 

This bulb is of a considerable size, and of a cylindrical form, slightly 
flattened, and extended at the end. The stem of the thermometer 
being twice bent at right angles, this end of the bulb turns upwards. 
It is made of black glass and is exposed, but the rest of the bulb is 
covered with muslin. This being moistened with ether, the mercury 
is cooled, and dew at length settles on the exposed part, at which 
moment it is read off, 

Mr. Jones, after describing this instrument, obviates an objection 
to its use, drawn from the application of the frigoriflc process to the 
lower part of the bulb, while the dew is deposited at the upper. This 
objection, if valid, might be obviated, by inclining the bulb so as to 
have its axis horizontal. But repeated trials have satisfied him of 
there being no occasion for this precaution. 

Mr. Jones finally alludes to the use of a similar construction in 
Vienna. 

Observations on the Changes which have taken place in some ancient 
Alloys of Copper, By John Davy, M.D. F.R,S, In a Letter to 
Sir Humphry Davy, Bart, P,R.S, Read November 17, 1825. 
IPhil, Trans, 1826, Part II. p, 55.] 

Dr. Davy first describes the nature of an incrustation upon an an- 
cient helmet found in a shallow part of the sea, between the citadel 
of Corfii and the village of Castrades. The surface was of a varie- 
gated colour, mottled with spots of green, dirty white, and red. 
The red and green patches exhibited minute crystals of red oxide of 
copper, and metallic copper ; and were further composed of its green 
Bubmuriate and carbonate. The dirty white parts consisted chiefly 
of oxide of tin. These new combinations are only superficially pro- 
duced ; the metal was found bright beneath, and consisted of copper 
alloyed with 18*5 parts of tin. 

An ancient nail from a tomb in Ithaca, and a mirror from a tomb 
at Samos, in Cephalonia, aflbrded nearly similar but less distinctly 
crystalline results. The copper in the mirror was alloyed with 6 per 
cent, of tin, and a minute portion of arsenic. 
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The examination of the incrustation upon ancient coins showed it 
to consist of oxide of tin, and of carbonate and submuriate of tin, and 
of carbonate and submuriate of copper. It in some cases acquires ^ 
dingy hue from the prevalence of black oxide of copper, mixed with 
a little of its protoxide. 

The author could discover no connexion between the perfect state 
of preservation of ancient coins, and their composition ; but he ob- 
serves that the manner in which the crystalline structure of the in- 
crustation is acquired is a peculiarly interesting question. There 
being no reason to suspect deposition from solution, ** are we not,** 
says the author, ** under the necessity of inferring, that the mineral- 
izing process witnessed in its effects, depends on a slow motion and 
separation of the particles of the original compound ? And must we 
not conclude that this motion is connected with the operation of 
attractions of different kinds, as chemical affinity, electro-chemical 
attraction, and attraction of aggregation?" If this conclusion be 
just, the author remarks that it opens a new field of inquiry, which 
may help to explain several phenomena in mineralogy and geology. 

Additional Proof s of Animal Heat being influenced by the Nerves. By 
Sir Everard Home, Bart, V.P.R.S, Read November 16, 1825. 
[Phil. Trans. 1826, Part II. p. 60.] 

In this communication Sir Everard gives an account of a repetition 
of his former experiments upon the elFect of dividing the nerves that 
supply the velvet of the deer's horns, and in which some sources of 
error have been avoided. The general results are the same as those 
formerly obtained ; the temperature of the horn, the nerves of wluch 
were divided, was diminished to the amount of 7°; and, as before, 
the disparity of temperature gradually decreased until, after the 
lapse of about twelve days, the temperatures of the two horns were 
the same. Upon examining the structure of the parts after the ani- 
mal's death, it was found that the interval between the divided ends 
of the nerves was filled up by a newly-formed connecting substance, 
capable of restoring their action. 

In further illustration of the effect of the nerves in producing heat, 
independent of mere circulation of blood, the author mentions a case 
of aneurism, in which the femoral artery was tied without occasion- 
ing any diminution in the temperature of the foot. 

The Croonian Lecture. On the Structure of a muscular Fibre from 
which is derived its Elongation and Contraction. By Sir Everard 
Home, Bart. V.P.R.S. Read December 15, 1825. [Phil. Trans. 
1826, Part II. p. 64.] 

In this paper, after attending to the striking analogy between the 
structure of a nervous and of a muscular fibre, as demonstrated by 
Mr. Bauer's microscopical observations. Sir Everard adverts to an 
error into which he had fallen, in his former examination of the 
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muscle, depending upon its having been previously boiled, by which 
tiie globules were altered, their colouring matter separated, and any 
connecting medium between them destroyed ; in such case, there- 
fore, the ^eleton only of the muscular fibre remained. 

The muscular fibre which was now selected for examination, was 
taken from the fiftsciculi composing the great muscle that lies upon the 
back of the bullock's neck ; it was exaimned within twenty-four hours 
after the animal's death. By immersion in water, an internal fibre was 
separated for inspection in the field of the microscope. Its mecha- 
nism corresponded with that of the nervous fibre of a ganglion, but 
tiie globules were larger in the proportion of tdVt to -rvW and Wrw 
parts of an inch. 

The gelatinous matter by which the globules adhere together is 
less elastic than in the nervous fibre, so tiiat the muscular fibre could 
not be extended to double its length without breaking. 

The muscle of a trout exhibited the same appearance as that of 
the bullock's neck, but the fibres were more brittle. 

From the ^ts stated in this lecture, together with those formerly 
adduced respecting the structure of ganglions and nerves. Sir £ve- 
rard observes, that they agree with muscles in consisting of angle 
TOWS of globules united by a transparent elastic gelatinous matter ; 
the globides, however, differ in size, and the elastic medium is more 
easily elongated, and restores itself more readily in a nerve than in a 
muscle. An illustrative drawing accompanies this lecture. 

An Account of the Heat of July, 1825 ; together with some Remarks 
upon sensible Cold. By W. Heberden, M.D, F.R.S. Read Janu- 
ary 12, 1826. [Phil. JVans. 1826, Part II. p. 69.] 

The temperatures which Dr. Heberden wishes to record in this 
paper, are diose observed on the 15th, 17th, 18th, and 19th of last 
July, and were respectively 92°, 90°, 96°, and 95°. On the 15th, 
the wind was S.W., on the other days it blew from the East. The 
thermometer employed was sensible and accurately graduated, and 
was suspended upon a lawn, about 5^ feet from the ground ; on the 
first day, in the shade of a laburnum tree, and afterwards frt)m an 
external branch of a large Portugal laurel ; always distinct from any 
building ; exposed to the full influence of the wind, and at the same 
time shelter^ from the actual rays of the sun, and from substances 
heated by them. The author adds, that the only instance on record 
of a corresponding elevation of atmospheric temperature was in July> 
1808 ; on the Idth of which month, it appears frt)m the Royal So- 
ciety's register, the thermometer rose to 93°'5, and Mr. Cavendish's 
thermometer, at Clapham, to 96°. By way of comparison. Dr. He- 
berden observes, upon the authority of the late Dr. Hunter, that in 
the hottest season, and during the hottest part of the day, the range 
of the thermometer, at Kingston, in Jamaica, is from 85° to 90°. 

To these remarks, Dr. Heberden adds some observations on the 
imperfection of the thermometer, as a measure of the degree of cold 
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perceptible to the human body in its ordinary exposure to the atmo- 
sphere, and which depends upon the rapidity with which its own 
heat is carried off by the conducting power and currents of the at- 
mosphere. To estimate this insensible cold, the author raised the 
thermometer to 120°, and then carried it into the open air. As soon 
as the mercury had fcdlen to 100°, the rate of its further descent, 
during every 10", was noted for half a minute, in different states of 
the atmosphere in regard to wind and moisture. These (experiments, 
which are given in the form of tables, show the powerful effect of 
wind in increasing the rate of cooling, and consequently of exciting 
the sensation of cold in the human body, independent of any actual 
low temperature of the atmosphere. 

On the Transit Instrument of the Cambridge Observatory ; being a 
Supplement to a former Paper. By Robert Woodhouse„ Esq. 
Plumian Professor of Astronomy in the University of Cambridge. 
Read January 19, 1826. ^Phii. Trans. 1826, Part II. p. 75.] 

This communication is intended merely as a supplement to a for* 
mer paper on the same subject, printed in the Transactions of this 
Society, in which a deviation of the transit instrument from the plane 
of the meridian, arising from a difference of expansion in its braces, 
was pointed out. As no instance was there given of the magnitude 
of this deviation, one is here adduced in which the inferior passage 
of the pole star was found to have been retarded twenty-five seconds 
in consequence of the sun having been allowed to shine on the up- 
per western brace, the object-glass of the transit being towards the 
zenith. The author adds, that in consequence of the detection of 
this source of inequality, he now views with great suspicion all his 
previous observations of solar transits. 

Account of a Series of Observations, made in the Summer of the Year 
1825, for the purpose of determining the Difference of Meridians of 
the Royal Observatories of Greenwich and Paris ; drawn up by J.F, 
W. Herschel, Esq. M.A. Sec. R.S. Communicated by the Board of 
Longitude. Read January 12, 1826. [Phil. Trans. 1826, Part II. 
p. 77.] 

The operations, of which this paper contains an account, were 
undertaken by the British Board of Longitude, in conjunction with 
the French Ministry of War, at the invitation of the latter, for the 
purpose of connecting the Royal Observatories of Greenwich and 
Paris, by means of signals contemporaneously observed along a chain 
of stations established for that purpose between them. The signals 
employed were the explosions of proper quantities of gunpowder, 
elevated to a great height in the air by rockets fired at tlu*ee sta- 
tions, two on the French, and one on the English side of the Chan- 
nel, and observed at the observatories, and at two stations interme- 
diate between those at which they were fixed. These two stations 
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were Lignieres on the French, and Fairlight Down, near Hastings; 
on the English side, llie operations at the former were made by 
Captain Sabine and Colonel Bonne ; those at the latter by Mr. Her- 
schel and Mr. Largeteau ; thus securing two independent lines of 
communication, a British and a French, between tiie extreme sta- 
tions, and observers at each station exchanging observations at the 
termination of the whole operation, which was continued for twelve 
lughts, ten signals being made at each station per night ; and though 
the whole of them could not be employed, it is stated that the final 
result, which makes the difference of longitude between the two ob- 
servatories equal to 9' 21 "'6, is not very fikely to be found one tenth 
of a second in error, and extremely uiolikely to prove erroneous to 
twice that amount. 

The observations are then stated in detail ; and the mode of com- 
Inning them in the most impartial manner, so as to deduce from them 
the most advantageous result, is next investigated ; and a general 
formula deduced applicable to all operations of the kind, and in- 
cluding all the necessary corrections. This formula is then applied 
to the actual observations, and the result above mentioned deduced. 
The two results deduced by considering separately the observations 
of the British and of the French observers, at the intermediate sta- 
tions, exhibit a remarkable coincidence, — ^their difference amounting 
to only a single hundredth of a second. 

Observations on the Poison of the Common Toad. By John Davy, 
M.D, F.R.S. Read December 22, 1825. [Phil. Trans. 1826. 
Part II. p. 127.] 

After adverting to the correctness of the popular opinion respect- 
ing the poisonous nature of the toad, which the professed naturalist 
has generally rejected, the author proceeds to describe the seat of the 
poison, which is chiefly in follicles in the cutis vera, and which, on 
pressure, exude from it in the form of a thick yellowish fluid, which, on 
evaporation, yields a transparent residue, very acrid, and acting on 
the tongue like extract of aconite. It is neither acid nor alkaline ; 
and since a chicken inoculated with it received no injury, it does not 
appear to be noxious when absorbed and carried into the circulation. 
Indeed, although it chiefly abounds in the integuments of the toad, 
the author also detected it in the bile, the urine, and in small quan- 
tity in the blood. 

Dr. Davy thinks that the principal use of this poison is to defend 
the reptile against the attacks of carnivorous animals ; he also re- 
marks, that as it contains an inflammable substance, it may be con- 
sidered as excrementitious ; it may serve to carry off a portion of 
carbon from the blood, and thus be auxiliary to the function of the 
lungs. In support of this idea, the author observes that he finds 
each of the pulmonary arteries of the toad divided into two branches, 
one of which goes to the lung, and the other to the cutis, ramifying 
most abundantly where the largest venous follicles are situated, and 
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where there is a large venous plexus, corresponding to the site of tho 
tadpole's gills, and seeming to indicate that the subcutaneous distri- 
bution of the second branch of the pulmonary artery may further aid 
the office of the lungs by bringing the blood to the surface to be 
acted on by the air. 

The author concludes this paper by stating, that he has endeavoured 
to trace a direct commimication by spiracula through the integuments^ 
hut has only obtained negative results, never having succeeded in 
forcing the smallest bubble of air through the skin. 

On the magnetizing Power of the more refrangible Solar Rays. By 
Mrs. M. Somerville. Communicated byW, Somerville, M.D, F.R.S. 
February 2, 1826. Read February 2, 1826. [PAi7. Trans. 1826, 
Part II. p. 132.] 

In the year 1813, Professor Morichini, of Rome, announced that 
steel exposed in a particular manner to the concentrated violet rays 
of the prismatic spectrum becomes magnetic. His experiments, howr* 
ever, having uniformly failed in other hands, had ceased to excite gene^* 
ral attention ; especially in this country, whose climate is usually so 
unfavourable for such researches. The unusual clearness of weather 
last summer, however, induced Mrs. Somerville to make the attempt. 
Having, at that time, no information of the manner in which Prof. 
Morichini's experiments were conducted, it occurred to her, however, 
as unlikely that if the whole of a needle were equally exposed to the 
violet rays, the same influence should at the same time produce a 
south pole at one end, and a north at the other of it. She therefore 
covered half of a slender sewing needle, an inch long, with paper, and 
fixed it in such a manner as to expose the uncovered part to the vio- 
let rays of a spectrum, throvm by an equiangular prism of flint glass 
on a panel at five feet distance. As the place of the spectrum sh&ed, 
the needle was moved so as to keep the exposed paxt constantly in 
the violet ray. The sun being bright, in less than two hour? the 
needle, which before the experiment showed no signs of polarity, had 
become magnetic ; the exposed end attracting the south pole of a 
suspended magnetic needle, and repelling the north. No iron was 
near to disturb the experiment, which was repeated the same day, 
under similar circumstances, with a view to detect any source of fair 
lacy in the first attempt, but with the same result. 

The season continuing favourable, afforded daily opportunities of 
repeating and varying the experiment. Needles of various sizes (all 
carefully ascertained to be free from polarity), and exposed in va- 
rious positions with regard to the magnetic dip and meridian, almost 
all became magnetic ; some in a longer, some in a shorter time, va- 
rying from half an hour to four hours, but depending on circum- 
stances not apparent. The position of the needles seems to have 
had no influence, but the experiments were generally more success- 
ful from 10 to 12 or 1 o'clock than later in the day. The exposed 
portion of the needle became (with a few exceptions) a north pole,^ 
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exceptions possibly attributable to some predispositioii ih the needle 
itself to magnetism too slight to be observed. The distance of the 
needle from the prism was varied without materially varying the 
eJBTect. It was fomid unnecessary to darken the room, provided the 
spectrum was thrown out of the direct solar rays. 

The next object was to ascertain whether the other prismatic 
colours had the same property as the violet. Needles (previously 
mscertsdned to be unmagnetic) exposed to the blue and green rays 
sometimes acquired magnetism, though less frequently, and requiring 
longer exposure ; but the magnetism when communicated seemed 
equally strong as in the case of the violet rays. The indigo suc- 
ceeded nearly as well as the violet. In all cases, the exposed end 
usually became a north pole. But in no one instance was magnetism 
produced hy the yellow, orange, or red rays, though in some cases the 
same nee^es were exposed to their influence for three successive 
dap* neither did the calorific rays produce any eflfect. 

Pieces of clock- and watch-spring were next tried with similar 
success, and they were even found more susceptible of the peculiar 
magnetic influence than needles ; possibly from their greater pro-» 
portional surfeu;es, or their blue colour. The violet rays concen- 
trated by a lens produced magnetism in a shorter time than the 
prism alone. 

Experiments were next instituted by transmission of the solar rays 
through coloured media. Three needles, half covered with paper as 
before, were exposed on a stone outside a window, under a blue glass 
coloured by cobalt, to a hot sun for three or four hours. They were 
rendered feebly magnetic, and when examined next day were found 
to have lost their magnetism ; a circumstance found occasionally to 
take place afterwards, as the season advanced and the force of the 
sun diminished. No iron was near, nor did the stone show any signs 
of influence on a suspended magnetic needle. The experiment was 
repeated next day, leaving two needles six hours exposed, when the 
magnetism communicated was found to be very sensible, and is still 
retained by them at the distance of six months. 

Pieces of clock-spring which had been heated to deprive them of 
magnetism also became magnetic when so exposed. The rays trans- 
mitted through the glass employed in this experiment, blackened mu- 
riate of silver as powerfully as those transmitted through uncoloured 
glass, proving its free permeability to the chemical rays. 

Green glass was next tried, and the rays which penetrated it were 
found to communicate magnetism. 

Neutral pieces of watch-spring were then half exposed (when 
wrapped in violet and green ribands, and fastened inside of the 
frame of a window,) to the sun's rays all day. In the evening both 
had become magnetic, and the parts which received the rays trans- 
mitted through the ribands became north poles. 

Similar pieces were then freely exposed (half covered as all along 
^ith paper) to the white light of the sun, with neither prism glass 
.nor riband ; and though the heat was greater than before, no mag- 
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nedsm was produced. The same result was afterwards obtained in 
comparative trials ; the steel was found to be no way affected by 
white light. 

As the season advanced and the sun's force diminished, these ef- 
fects became more feeble, and further experiments were in conse- 
quence deferred till the return of summer ; but from the experiments 
here detailed, the authoress thinks herself entitled to regard a mag- 
netic influence in the more refrangible solar rays as demonstrated. 

On the mutual Action of Sulphuric Acid and Naphthaline, and on a 
new Acid produced, ByM. Faraday, F,R,S, Corresponding Mem^ 
her of the Royal Academy of Sciences, SfC, S(C, Communicated Ja^ 
nuary 12, 1826. Read February 16, 1826. [Phil. Trans, 1826, 
Part II. p, 140.] 

In this communication Mr. Faraday shows that when sulphuric 
acid and naphthaline act upon each other, a peculiar compound pos- 
sessed of distinct acid characters is the result. This acid is most 
readily obtained by heating two parts of naphthaline with one of 
sulphuric acid. The mixture concretes on cooling, and separates 
into two parts, the uppermost of wliich is little else than naph^aline. 
but the lower, heavier part contains the peculiar acid, which, being 
soluble in water, is easily separated by that fluid, not, however, pure, 
but still containing mixed sulphuric acid. The author, however, ob- 
tained the pure acid by decomposing its compound with baryta, 
which is soluble, by sulphuric acid. It then had a bitter sour taste, 
and formed a distinct class of salts with the diflbrent bases, all of 
which are soluble in water and in alcohol, and combustible. 

By careful evaporation of the aqueous solution of this acid, a white 
crystalline deliquescent solution was obtained, evolving water when 
heated, and at high temperatures affording sulphurous acid, char- 
coal, and naphthaline. To determine the ultimate component parts of 
this acid, its compound with baryta was subjected to rigid analysis; 
the results of which were 

78 baryta = 1 proportional. 

80 sulphuric acid «••» == 2 proportionals^ 

120 carbon =20 ■ 

8 hydrogen = 8 -^— - 

This acid, therefore, only possesses half the saturating power of 
sulphuric acid, and it would accordingly appear that the hydro- 
carbon acts the part of a neutralizer of one of the proportionals of 
sulphuric acid. This property of hydro-carbon, the author observes, 
was pointed out to him by Mr. Hennell, as manifested in the for- 
mation of sulpho-vinous acid, before he had established it in regard 
to the above peculiar combination. 

Mr. Faraday proposes to call the acid, of which he has described 
the sources, nature, and properties, Sulpho-naphthalic Acid» 
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On the Nervous Circle which connects the voluntary Muscles with the 
Brain, By Charles Bell, Usq, Communicated by the President, 
January 25, 1826. Read February 16, 1826. [PAiV. TVans, 1826, 
Part II. p, 163.] 

The author's object in this communication is to show that every 
muscle is supplied with two nerves of different properties, and that 
where nerves of different functions have a separate origin, and run a 
different course, two nerves must unite in the muscle in order to 
perfect the relation betwixt the brain and those muscles. 

Referring to his former observations, Mr. Bell remarks, that when 
he had distinguished two classes of nerves going to the face, and had 
deprived the muscles of motion by dividing the nerve, a question na- 
turally suggested itself as to the use of the remaining nerves, more 
especially on finding that the 5th pair, or sensitive nerve, was more 
profusely distributed to the muscles than to the skin, although they 
are found in surgical operations by no means to possess that exqui- 
site sensibility which such abundance of nerves would appear to in- 
dicate. 

The lower maxillary nerve, which is a branch of the fifth pair, is 
composed of a nerve of sensation and a nerve of motion, arising in 
two sorts, one the sensitive, the other the muscular. On the former 
division the Gasserian ganglion is formed, but the motive nerve may 
be traced clear of the gan^on to the muscles of the jaws. Now if 
all that is necessary to the action of a muscle be a nerve to excite 
contraction, these branches, says the author, should have been un- 
accompanied ; but, on the contrary, they are joined before they enter 
the muscles by the sensitive nerves of the ganglion. 

These and similar facts and observations lead Mr. Bell to ask why 
nerves of sensation are thus profusely given in addition to their mo- 
tive nerves ; and in the progress of this inquiry, he shows that a 
consciousness of the state and degree of action of the muscles is ne- 
cessary to the governance of the muscular frame ; that motive nerves 
are not those by which such information is conveyed to the brain, 
for they are concerned in carrying the influence of the will to the 
muscle; and it is not likely that the same nerve should be active in 
two directions at the same moment ; for^ without reference to the 
cause, a simple nerve has the influence propagated along it in one 
direction only, and cannot be shown to act both from and to the 
sensorium, as may be proved by actual experience, and in illustration 
of which, Mr. Bell refers to the effects of sundry nerves, and to cer- 
tain cases of their morbid affections. 

The author, therefore, concludes that between the brain and mus- 
cles there is a circle of nerves, that one nerve conveys the influence 
of the brain to the muscle, and that another gives tiie sense of the 
condition of the muscle to the brain. If this circle be broken by the 
division of the motive nerve, motion ceases ; if it be broken by the 
division of the other nerve, there is no longer a sense of the condition 
of the muscle, and therefore no regulation of it actively. 
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Mr. Bell concludes this paper with some remarks lipon the use of 
the plexus formed on hoth sets of nerve's, and on their association 
upon the integuments. In regard to the plexuses, he considers them 
as concerned in associating the functions of distinct muscles ; and in 
reference to the surface of the body, he remarks, that although the 
principal office of its nerves is to convey impressions to the senso- 
rium, 3'^et, on the other hand, the condition of the mind is often 
forcibly communicated to the skin. Hence the striking union of the 
branches of the fifth pair with the portio dura of the seventh pair in 
the integuments of the head and face. 

On the Constitution of the Atmosphere. By John Daltori, Esq^ 
F.R.S, 8iC. Communicated January 12, 1826. Read February 24, 
1826. [Phil. Trans. 1826, Part II. p, 174.] 

The object of this paper is to examine the consequences as respects 
the proportion of the component parts of the atmosphere simultane-> 
ously existing at diflferent heights in one vertical column, which 
would follow from the atomic theory, on the supposition of a finite 
number of atoms existing in corporeal bodies, and of such a law of 
repulsion prevailing among those of elastic fluids, as Sir Isaac Newton 
appears to have supposed, in which the repulsive power of each par- 
ticle terminates at the particles immediately adjacent. It is well 
known that when two or more mutually inactive gaseous fluids are 
mixed, each distributes itself uniformly through the whole space oc- 
cupied, and each sustains a part of the whole pressure retaining them, 
proportioned to its density. This is a necessary consequence of the 
mutual inelasticity and. independence of the gaseous atmospheres 
with respect to each other. Each exerts the whole mechanical force 
its quantity will allow, without regard to the others ; and the sum 
of gJl these forces in the state of equilibriimi counterbalances the 
total pressure. 

This uniformity of density, however, is only a consequence of the 
assumed principle, where the gases occupy such small spaces as we 
can command in our experiments, in which the total pressure may 
be regarded as uniform, in a vertical as well as in a horizontal di- 
rection ; it is otherwise when we regard a column of indefinite heightj; 
or one prolonged to the limit of the atmosphere, — a limit at which 
the weight of a single particle is in exact equilibrio with the repul- 
sion between two contiguous ones. It is this case which the author 
considers in the paper before us. He supposes, for simplicity, two 
atmospheric columns, one of hydrogen, and the other of carbonic 
acid, each supporting at its base a pressure of 30 inches of mercury; 
of such height as to reach to the respective limits of each atmo-^ 
sphere, divided each by partitions into cells of equal magnitude, at 
first insulated from each other, then made to communicate, and finally* 
the cells to be withdrawn, and a free communication established be- 
tween every part of the two columns : and from an analysis of what 
passes in the act of communication, and from the general principles 
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of pneumatic chemistry, he is led to the conclusion, that the arrange- 
ment of each of the gases in the united column will be precisely the 
same as if the other had no existence ; that is, that each will form a 
separate and independent atmospheric column, containing at its base 
a pressure of fifteen inches, and decreasing in density according to 
its own pecuhar law ; so that after a certain height the limit of the 
carbonic acid atmosphere being passed, hydrogen alone would exist 
in the column, and after the limit of the hydrogen atmosphere were 
attained a vacuum. 

The author takes occasion, in the course of this reasoning, to sug- 
gest, that the absolute height of an atmosphere of carbonic acid or 
other gas might be found by perfectly exhausting a tall receiver, 
then letting in a small given portion of the gas, and testing the upper 
and lower portions, to ascertain its presence below and absence above. 

He terminates the paper, 1st, by a view of the constitution of the 
earth's atmosphere on this idea ; according to which it appears, that 
the atmosphere of oxygen being supposed to reach to the height of 
38 miles, that of azote will reach to the height of 54 or 44, according 
to the different assumptions which may be adopted respecting the 
weight of its atom ; — that of carbonic acid to 10 miles, and that of 
aqueous vapour to 50 miles : and 2ndly, by a comparison of this view 
with what should be its constitutidn on the usual theory : — ^the whole 
of this view of course supposes the air to be perfectly at rest, but the 
actual constitution of the atmosphere is probably materially modified 
by the motions perpetually going on in it. 

On the Coagulation by Heat of the fluid Blood in an aneurismal Tu^ 
mour. By Sir Everard Home, Bart. V.P.R,S, Communicated 
January 23, 1826. Read March 2, 1826. IPhil. Trans. 1826, 
Part III. p. 189.] 

In a case of aneurism of the external iliac artery, the author tied 
the femoral artery below the sac ; but as this neither diminished the 
pulsation nor arrested the increase of the tumour, he was led to in- 
troduce a needle into its centre, connected with a heated bar of steel: 
as no severe pain was thus produced it was retained for fifteen mi- 
nutes, during which the pulsation was diminished. On the twentieth 
day after the operation, the swelling having increased considerably, 
heat was applied as before; but by a larger needle, retained for 
thirty-five minutes, this tended to diminish 5ie pulsation, but it re- 
turned on the third day with much pain in the tumour. On the 
forty-fourth day after the operation, a larger heated needle than the 
former was introduced for thirty minutes, when the pulsation sud- 
denly stopped, and the patient felt free from pain. The tumour was 
solid to the touch, and there was no retiun of pulsation in it. The 
leg, however, soon afterwards became (Edematous, mortification en- 
sued, and the patient died on the ninetieth day after the operation, of 
]the effect of the mere pressure of the tumour. The appearance of the 
coa^um found in the sac after death is shown in an annexed draw- 
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ing, and the author describes the general appearances of the diseased 
psurts, among which ossification of the arterial trunks was prevalent. 
He trusts that he has proved that coagulation of the blood in an 
aneurismal sac, by the means pointed out in this paper, is not only 
practicable, but that it may be resorted to without the production of 
any important local or constitutional symptoms. 

Sir Everard next details the results of several experiments made 
with a view of ascertaining the eflfects of various temperatures upon 
the spontaneous coagulation of the blood, llie separation of serum 
he finds considerably impeded by a high temperature, but by a 
heat of 120° the blood is rendered huffy; and if drawn from the arm 
into a cup immersed in boiling water, and kept for some hours at that 
temperature, it does not form a complete coagulum. A low tempe- 
rature also interferes with its perfect coagulation j for when drawn 
into a cup immersed in ice, and left there, in twenty-four hours the 
surface had a buffy coat, and the coagulum was extremely loose. 

It has been generally believed that the cupped appearance of blood 
depends upon the coagulable lymph being more contractile when se* 
parated from, than when blended with, the other parts of the blood. 
In a patient who suffiered under inflammation of the brain, and who 
was bled in the course of tliirteen days to the amount of sixty-eight 
ounces, some of the blood, though very huffy, was not at all cupped. 
Its appearance was very peculiar, and the coagulum was divided into 
an upper dense portion, having the characters of coagulated albu- 
men ; while the lower portion had a gelatinous appearance, and ex- 
hibited the albumen in a very attenuated state, mixed with the 
colouring matter. 

On the mathematical Theory of Suspension Bridges, with Tables for 
facilitating their Construction. By Davies Gilbert, Esq, V.P.R.S. 
8fC, Communicated March 9,1826. Read Mwcch 9, IS26, IPhiL 
Trans, 1826, Part III. ;?. 202.] 

In this paper the author states that his attention was first directed 
to a consideration of suspension bridges, when the plan for the Menai 
Bridge was submitted to the Commissioners of Roads and Bridges. It 
then appeared to him that the proposed depth of curvature was in- 
sufficient for insuring a due degree of strength ; and this opinion 
was confirmed by some investigations, which are printed in the 
Quarterly Journal of Science. In consequence of this, the interval 
between the road- way and the points of support has been augmented 
to 50 feet, and its strength now appears sufficient. 

The object of this -paper is the expansion of the formulae, from 
which the above-mentioned approximation was derived, into tables 
adapted to general use ; and the derivation of other formulae and 
tables for the catenary of equal strength ; a curve not merely of spe- 
culative curiosity, but of practical use when bridges of very wide span 
are to be constructed. The author first remarks, that as all catenaries. 



no 

13ce circled, parabolas, Slc, are similar curves ; tables constructed for 
one value of the parameter apply to all by simple proportion. 

He then enters into an analytical investigation of the equations 
^ted for his purpose, and finally concludes his paper with four 
tables. The first consists of six columns, and contains correspond- 
ing values of the parameter ; the exponential function or inverse 
logarithm of the span, divided by the parameter ; the versed sine, the 
length, the tension at the point of support, and the angle of suspen- 
sion ; — ^all computed for a semi-span of 100 parts, for the ordinary 
catenary, and for a parameter varying from 1000 to 2000. 

Table 2. contains the same quantities for a constant parameter 100, 
and for all values of the semi-span from 1 to 100. 

Table 3. is adapted to the catenary of equal strength, and corre- 
sponds to Table 1. in the ordinary catenary ; the constant span being 
100, and the parameter var3ring from 70 to 1000, with an additional 
column expressing the weight of the whole curve ; while Table 4- 
exhibits the same things for this curve, arranged in the order of 
Table 2. 

By the aid of these Tables all the requisite particulars may easily 
be found in any case proposed in practice. 

On Magnetic Influence in the Solar Rays, By Samuel Hunter 
Christie, Esq. M.A, F,R.S, of Trinity College, Cambridge ; Fellow 
of the Cambridge Philosophical Society : of the Royal Military 
Academy, Communicated November 15, IS25. Read January 19, 
1826. IPhiL Trans, 1826, Part III. p, 219.] 

The object of this communication is to show, by a series of expe- 
riments, that the sun's rays possess sensible magnetic properties, 
which are observable in the vibrations of a magnetic needle exposed 
to them independent of their heating effect ; and also to point out 
the changes wHch take place in the intensity of a needle's mag- 
netism, from changes of temperature, as deduced from its times of 
vibration. 

The main fact noticed by the author, indicative of a magnetic in- 
fluence in the solar rays, is this ; — that a magnetic needle vibrating, 
exposed to the rays of the sun, comes to rest more quickly than 
when vibrating in the shade. 

A needle, six inches long, contsuned in a brass compass-box with 
a glass cover, was suspended by a fine hair, and made to vibrate, 
JEdtemately shaded and exposed to the sun. The shade was pro- 
duced by a wooden screen, supported four feet above the box. It 
was then found that (setting off from the same point,) the 100th 
vibration could be very distinctly noted in the shade, but none 
further than the 75th in the sun. So fax, too, from the increase of 
temperature in the needle having caused the vibrations to be per- 
formed slower in the latter case, they were actually executed some* 
what more rapidly. 
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In another experiment a heavier needle was suspended hy a fine 
wire, and when heated by exposure to the sun its decrease of inten- 
sity was ascertained by torsion of the wire, and was found to cor- 
respond nearly with the author's previous determinations ; but the 
terminal arc, after fifty vibrations made in the sun, was found 
always considerably less than after the same number in the shade, 
the initial arcs being the same in both cases. Other observations 
made in strong sunshine, and of which a detail is given, led to the 
same conclusions ; the terminal arc in the shade, after forty vibra- 
tions, being 14°, and in the sun only 85, the initial arc being 90°. 

That this effect does not arise from change of temperature and 
intensity in the needle is evident from the observations themselves. 
To show that it does not arise from change of temperature in the 
brass box, the author heated the box over a fire till its heat was 
barely supportable by the handj and the needle being vibrated al- 
ternately in the box so heated, and in the cold box (but in neither 
case exposed to the sun), the effect of increased temperature was 
found decidedly and considerably the reverse of that of the solar ra- 
diation, the terminal arc being materially increased by the heat, — a 
circumstance, he thinks, indicative of a diminished capacity for 
magnetism in brass at an elevated temperature. 

The author next tried the effect of an elevation of temperature in 
the needle itself, by dipping it in boiling water, but found no sen- 
sible effect on the terminal arc. 

The small accelerations in the times of vibrations in the experi- 
ments first described, the author attributes to the diminution of the 
arcs. The first observations in which the peculiar effect was noticed 
were made June 4, 1824; and he regrets that his absence from home 
during the hot and clear weather of the summer of 1825, prevented 
his extending the inquiry by further and obvious experiments. 
Meanwhile he regards these observations as tending considerably to 
remove the doubts raised respecting the influence of the violet ray 
in Professor Morichini's experiments, arising from their repeated 
failures in the ablest hands. 

On the mutual Action of Sulphuric Acid and Alcohol, with ObservO" 
tions on the Composition and Properties of the resulting Compound, 
By Mr. Henry Hennell, Chemical Operator at Apothecaries' Hall, 
Communicated by W. T. Brande, Esq, Sec. R.S. Read March 9, 
1826. IPhil. Trans. 1826, Part III. p. 240.] 

At the commencement of this paper Mr. Hennell describes certain 
peculiarities in the properties of oil of wine, which induced him to 
consider sulphuric acid as one of its proximate elements ; and on 
following up his analytical experiments upon it he found that about 
37 per cent, of that acid might be obtained during its decomposition, 
although in its original state it affords no indications of that acid by 
the tests of the soluble salts of baryta, — a circumstance which he re- 
fers to the presence of hydrocarbon exerting a peculiar saturating 
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influence upon the acid. Of this hydrocarbon he next deteimines 
the composition, and finds that its elements correspond in their re- 
lative proportions with those of olefiant gas. 

When oil of wine is mixed with solution of muriate of baryta, and 
gently heated, the mixture becomes add, reddening litmus paper, 
but yet does not precipitate the barytic salt. Several experiments 
are detailed illustrating the nature of this acid, from which it appears 
that it forms very soluble compounds with baryta and potassa ; the 
latter is a crystaUizable salt, which burns with flame when heated, 
and leaves a bisulphate of potassa. Its analysis, the details of which 
are given at length in the paper, shows it to consist of two pro- 
portionals of sulphuric acid, one of potassa, four of carbon, and four 
of hydrogen ; and it is remarked that the latter elements, namely, 
the carbon and hydrogen, appear in the present instance to be equi- 
valent to, or to exert a saturating power over, one of the pro- 
portionals of sulphuric acid. Some slight discrepancies between the 
experimental and theoretical results of these analyses are adverted 
to, which the author thinks himself justified in attributing to water 
pf crystallization in the salt, which he could not succeed in obtain- 
ing in a perfectly anhydrous state. 

Mr. Hennell next shows that the salts, called Sulphovinates, are 
not essentially diflferent fix>m those which he has just described, and 
that they are not, as some have supposed, hyposulphates, modified 
by the presence of essential oil. In preparing the sulphovinates he 
was struck with the singular change effected upon sulphuric acid, 
by mixing it with its weight of alcohol. A portion of sulphuric acid, 
adequate to the saturation of 555 grains of carbonate of soda, re- 
quired only 398 grains for its saturation when previously mixed with 
alcohol; and again a quantity of sulphuric acid, which afforded 
1313 grains of sulphate of lead, only produced 542 grains when it 
had been mixed with its weight of alcohol. These circumstances 
are referred to the combination of a portion of the sulphuric acid 
with hydrocarbon derived from the alcohol. 

Some experiments are then detailed, having for their object the 
separation of the hydrocarbon from oil of wine. When this oil, as 
it is called, is heated with a little potash, the salt above described is 
formed, and the excess of hydrocarbon is liberated in the form of a 
thick oil, which crystallizes at low temperatures : it has an aromatic 
odour, sp. gr. 9, is insoluble in water, but soluble in alcohol and ether; 
decomposition by peroxide of copper showed it to consist of carbon 
and hydrogen in the proportions of 6 and 1, — analogous therefore, as 
fiEur as its intimate elements are concerned, to olefiant gas. 

The author examined some sulphuric acid given to him by Mr. 
Faraday, which had been made to absorb about 80 volumes of ole- 
fiant gas ; and this saturated with carbonate of potash, evaporated to 
dryness, and the residue, treated by alcohol, afforded a portion of 
the same salt as that obtained from the oil of wine. The author 
concludes, therefore, that hydrocarbon, composed of single pro- 
portionals of its elements, is capable of entering into a peculiar 
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neutral combination with sulphuric acid, and that the compound in 
its purest known form constitutes what has been called oil of wine; 
and that when in this state it is acted upon by <;ertain salifiable 
bases, a portion of the hydrocarbon is thrown off, and a distinct set of 
neutral salts formed, which are resolvable by heat into bi-sulphates; 
and which therefore include two proportionals of the elements of 
sulphiuic acid, one of proto-carburet of hydrogen, and one of base. 

On a Method of expressing by Signs the Action of Machinery. By 
Charles Babbage, Esq, F.R,S. Communicated January 17, 1826. 
Read March 16, 1826. [PhiL Trans, 1826, p. 250.] 

In the construction of an engine for calculating and printing ma- 
thematical tables, in which the author of this paper has been for 
some time occupied, he states himself to have met with considerable 
difficulty irom the want of any method by which all those motions 
which take place in any machine at the same instant, may be easily 
perceived and referred to, and by which the movement of any part 
might readily be traced back, through all the intervening stages, up 
to the first mover of the machine. The usual modes of mechanical 
drawing he found quite insufficient for these purposes, except in ma- 
chinery of the simplest construction ; and, even if they had not al- 
together failed in more complicated cases, the time and expense 
required for their execution would have effectually prevented their 
employment. 

The most important question was to contrive some method by 
which all the simultaneous movements, occiuring at any moment, 
should be at once visible ; and the history of the state of motion or 
rest of any given part should be apparent during the whole cycle of 
the action of the engine. The author had therefore recourse to a 
system of signs, which bear an analogy to those employed in alge- 
bra, whilst they differ from them by having a general resemblance to 
the things they are intended to represent. Having gradually found 
that this system, which he calls *' mechanical notation/' was readily 
susceptible of affording other information than that for which it was 
at first contrived, he was led to give to it additional extension. 

In its present form it gives, almost at a glance of the eye, infor-* 
mation relative to any of the following points. 

The names of every part of any engine being written at the top 
of the paper : — 

1 . Its representations in all the drawings will be pointed out. 

2. The number of teeth in any wheel, pinion, or sector will be 
seen. 

3. The actual angular velocity will also appear. 

4. The mean angular velocity will also appear. 

5. The origin of the motion of each part will be seen, and thu» 
the cause of its motion will be traced up. to the first mover. 

6. At each transfer of movement, the method by which it waa 
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accomplished will become apparent ; whethet by wheel and pinlan, 
by a stud, by stiflF friction, or by any other method. 

7. All the adjustments which are necessary in order to set the ma- 
chine in action will be pointed out, and the order in which they 
ought to be made will be indicated. 

8. The whole course of action of every part will be visible in 
every stage of the progress of the machine. If it is a wheel, the time 
and direction of its motions will appear, and also the times at which 
it rests ; if the part is a bolt or click, the times at which it is bolted 
or locked, and those during which it is in the reverse state, will be 
seen. These particulars will be discovered by casting the eye down 
the vertical line belonging to each part, wluch was named at the 
top of the drawing. 

9. In passing the eye along any of the horizontal lines, dividing 
the cycle of the engine movements, every cotemporaneous motion, 
as well as its direction, at that precise time becomes visible ; as also 
the position of those parts which are at rest. 

The author then proceeds to state, that he foimd much time to be 
saved in the construction of his calculating engine by employing this 
mechanical notation ; and he has, by way of example, in this paper 
described its application to the hydraulic ram, and to the common 
eight-day clock, of both of which he has given the drawings and 
notation. 

On the Parallax of the fixed Stars. By J. F. W. Herschel, Esq, M.A, 
Sec, R,S. Communicated January 19, 1826. Read March 9 and 
16, 1826. IPhil. Trans. 1826,;?, 266.] 

The measurement of the distance between the two stars compo- 
•ing a double star, at opposite seasons of the year, has long ago been 
suggested £is a means of detecting a difference of parallaxes between 
them, if any exist ; but in practice has not proved delicate enough 
for the purpose, owing to the difficulty with which measures of di- 
stance are still attended when minute fractions of a second are to be 
determined. The author observes that it appears hitherto to have 
escaped notice that a difference of the parallaxes w^ill affect not only 
their distance from each other, but also their angle of position, and 
that this latter effect is much more sensible and measurable for a 
given amount of parallax than the former ; and he accordingly pro- 
poses it as a means of determining the question as to the existence 
or non-existence of a sensible difference, in all stars favourably si- 
tuated. 

He first enters into an estimate of the least amount of such diffe- 
rence which this method is capable of detecting, with our present in- 
struments and methods of observation, which, for two stars at 3" di- 
stance from each other, he states to be one fortieth of a second, and 
in closer stars a still smaller fraction. 

In selecting stars for examination, the most favourable position in 



275 

which parallax most affects the angle of position is when the great ^ 
circle passing through both stars, passes also through the pole of 
the ecliptic. But to ascertain how far any particular star is or is 
not favourable to the application of the method, and the times of the 
year when it ought to be observed, it is necessary to make a calcu- 
lation, the mathematical principles of which the author explains ; 
and includes, in proper formulae, which he then applies to the for- . 
mation of a list of about 70 stars, as a specimen. 

He concludes by observing, that by a certain mode of using die 
double image-position micrometer, first explained to him by Captain 
Kater, the application of this method ceases to be limited to close 
stars ; and that stars of any moderate distance, otherwise favourably 
situated, may be equally well subjected to examination with nearer 
ones ; and that thus the range of objects placed within our power 
becomes imlimited. 

A Formula for expressing the Decrement of Human Life. In a Letter 
addressed to Sir Edward Hyde East, Bart. M,P. F.R,S. By 
Thomas Young, M.D, For, Sec. R.S. Communicated February 2, 
1826. Read April 19, 1826. IPhiL Trans. 1826, p. 281.] 

The author first observes that an opinion is generally prevalent, of 
a decided increase in the average duration of human life in many 
parts of Europe ; but he yet regards it as probable that this improve- 
ment has been much exaggerated, partly on account of the limited 
number of persons on whom the observations have been made, and 
partly from erroneous views respecting the profits of assurance com- 
panies. 

He then examines the evidence on which this opinion rests, and 
gives a comparative statement of the annual average of mortality, 
the mean term of full life, and the mean age of mankind, according 
to a great number of different authorities ; and considers that a pro- 
longation of life to the extent of one year in eight, is a much fairer 
estimate than one in three, which some have maintained, even on 
the limited grounds of the experience on which they have reasoned. 

Another mode, he observes, of easily appreciating the regularity 
and analogies of tables is the construction of a curve in which, the 
abscissa representing the age, the ordinate shall represent the corre-. 
spending decrements of life. This he accordingly does, and its in- 
spection he observes is sufficient to render us suspicious of the ac- 
curacy of the Carlisle tables ; while he considers a combination of 
these and the Northampton tables, and the London parish registers, 
as likely to give the fairest estimate. 

After commenting on the various documents before him, the author 
next proposes the formula mentioned in the title, which consists of 
terms having respectively a preponderating influence in infancy, in 
youth, in middle age, and in old age. 

This is followed by a series of numerical documents, and the 
values of the formula calculated for each year ; and the curve corre- 

t2 
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sponding to this formula is also laid down, and its agreement with 
the adjusted value placed in evidence. The author concludes with 
some remarks on an error fallen into by Dr. Price, depending on the 
periodical payment of interest ; and with a comparison of climacteric 
years, as taken from different tables. 

Account of an Experiment on the Elasticity of Ice, By Benjamin 
Bevan, Esq. In a Letter to Dr. Thomas Young. For. Sec. R.S. 
Read April 27, 1826. [PAi7. Trans. IS26, p. 304.] 

Mr. Bevan took the opportunity of the severe frost of the last 
winter to determine the modulus of elasticity of ice, which he did by 
cutting a rectangular plate of that substance from the surface of a 
pond of 100 inches in length, 10 in width, and about 4 in thickness. 
The deflection produced by a weight of 25 lbs. was 0*206 inches, 
from which he concludes the modulus of elasticity to be 2,100,000 
feet. 

The modulus for water he states at 2,178,000 feet, on a certain 
hypothesis respecting its cubical compression. 

Results of the Application of Captain Kater*s Floating Collimator to 
the Astronomical Circle at the Observatory of Trinity College, Dub- 
lin; and Remarks relative to those Results. By the Rev. J. Brinkley, 
D.D. F.R.S. P.R.I.A. Communicated by the Board of Longitude 
February 2, 1826. Read April 27, 1826. [Phil. Trans. 1826, 
p. 307.] 

Dr. Brinkley, in this communication, states a number of observa- 
tions made with the floating collimator of Captain Kater, as applied 
to the Dublin circle, in which he observes it afibrds the means of 
ascertaining the index error with as great precision as by reversion, 
and that in several points of view it is undoubtedly superior to that 
method. The reversing principle of the Dublin circle, he observes, 
serves very conveniently for a measure of the accuracy of the float- 
ing collimator, and serves to show very satisfactorily, that applying 
this instrument to any circle will introduce no error depending on 
the collimator itself. 

The author regards the results of these observations as highly 
favourable to the principle of the collimator, which he considers as 
a new astronomical power, and as even belonging to a more ad- 
vanced era of practical astronomy than the present. 

The observations consist of. First, the mean zenith distances of a 
number of stars, deduced solely by the application of the index cor- 
rection, as determined by the collimator. In this case the circle was 
used as a mural circle, or rather as two mural circles, having been 
used with its face east and also west. Secondly, the inclination of 
the line of collimation of the collimator, as determined on difierent 
days. As this appears to have been very permanent (though such 
permanence is not essential in practice), he concludes that the 
collimator is applicable to the most powerftil instruments. Thirdly, 
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the index corrections as determined by the collimator. Fourthly^ 
the index corrections as determined by reversion from several stars. 

On the Means of facilitating the Observation of distant Stations in 
Geodatical Operations. By Lieutenant Thomas Drummond, of the 
Royal Engineers, Communicated April 14, 1826, hy Lieut, -CO' 
lonel H. Colby, F.R.S. Read May 4, 1826. [PAi7. Trans. 1826, 
p. 324.] 

In consequence of the Report of a Select Committee of the House 
of Commons in June 1824, it was resolved that a new survev of Ire- 
land should be undertaken ; and the author was directed by Colonel 
Colby to consider the most effective means of rendering distant sta- 
tions observable in the prevalent hazy state of that country. 

After adverting to some of the usual means resorted to in such 
cases, and showing their inefficiency for his present purpose, and 
after noticing some unsatisfactory trials of bnlliant p3a'otechnical 
preparations, and of the combustion of phosphorus in oxygen gas, 
the author attempted applying to the purpose in view the brilliant 
light emanating from intensely heated quicklime. To obtain the 
requisite temperature, he passed a stream of oxygen through the 
flame of alcohol ; and this jet being directed upon a small spherical 
piece of quicklime placed in the focus of a proper reflector, the light 
which it emitted was found to have 83 times the intensity of the 
brightest part of the flame of an Argand burner. Other substances, 
such as zirconia, magnesia, and oxide of zinc, were tried as substi- 
tutes, but were found very inferior as sources of light, when ignited, 
to quicklime from chalk, which moreover admits of being conveni- 
ently turned in a lathe into focal balls of any requisite dimensions. 
Mr. Drummond proceeds to detail the necessary application of this 
system to a case of considerable difficulty that occurred at the end of 
last season. Slieve Snaght, the highest hill of Innishowen (2100 feet), 
and 15 miles North of Londonderry, forms an important point in the 
triangulation connecting the North of Ireland widi the Western Isles 
of Scotland. On the 23rd of August a conspicuous object was placed 
upon its summit, that it might be observed from Diwis Hill, near 
Belfast ; but till the 26th of October it remained so enveloped in fog, 
as to frustrate all efforts at observation, the distance between the 
stations being 6&i miles. On the 27th of October the author pro- 
ceeded to the hill ; and after some delay from tempestuous weather, 
brought the new instrument into use, which was brilliantly visible at 
the other station, and thus successfully terminated the observations. 

This paper concludes with notices of some other proposed appli- 
cations of these sources of intense light, more especially to certain 
lighthouses, in which the author thirdcs that the additional expense 
would be amply counterbalanced by the advantages of so powerful a 
source of illumination. 

In a note appended to this paper by Mr. Herschel, he observes, 
that red, yellow, and green, appear to be the predominant rays in 
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the light emitted by the lime, but that none of the rays are entirely 
wantmg. No black lines crossing the spectrum could be observed. 
He explains the cause of the peculiar coloured shadows thrown by 
this light, as compared with those of oil and day-light ; and adds, 
that it is remarkable that the spectrupi thus emitted by incandescent 
quicklime differs from that of the salts of lime, the characteristic 
polour in the latter case being thick red. 

On the Production and Formation of Pearls. By Sir Everard Home, 
Bart. V.P.R.S. Read May 11, 1826. [Phil. Trans. 1826, p. 338.] 

In his examinations of the organs of generation of the laige fresh- 
water muscle, the author often met with seed pearls, either in the 
ovarium, or connected with the shell upon which the ovarium lay ; 
and he remarked at the same time that all Oriental pearls have a 
brilliant central cell, which in the common mode of boring them is 
destroyed, but which may be beautifully exhibited by carefully split- 
ting the pearl into halves : this cell is just large enough to contain 
an ovum, which is formed upon a pedicle like the yolk of the pullet's 
egg, and is similarly discharged when completely formed. Thence 
Sir Everard concludes, that a pearl is formed upon the external sur- 
face of an ovum, which having been blighted, does not pass with the 
others into the oviduct, but remains attached to its pedicle in the 
ovarium, and in the following season receives a coat of pearl at the 
same time that the inner surface of the shell receives its annual 
supply. This conclusion, he observes, is verified by some pearls 
being spherical while others are pyramidal, in consequence of the 
pedicle, as well as the ovum, having been enamelled with nacre. 

This paper concludes with an extract from one of the early volumes 
of the Philosophical Transactions, in which a corresponding account 
of the growth of pearls is announced by Amoldi in 1673. 

Oil Burrowing and Boring Marine Animals. By Edward Osier, Esq. 
Communicated February 15. 1826, by L. W. Dillwyn, JSsq. F.R.S. 
Read May 25, 1826. [PhiL Trans. 1826, p. 342.] 

The author's object in this paper is to describe the mechanism by 
which the boring and burrowing shell-fish form their habitations, 
and to explain some pco^ts respecting the burrowing of other marine 
animals. 

After showing that the Nereides bury themselves by the undu- 
lating motion which they employ in swimming, aided by the action 
of their bristly feet, and that the Arenicola piscatorum forms its im- 
perfect arenaceous tube by the aid of a viscid secretion which exudes 
from the anterior half of the animal, he particularly describes the 
habits of the Terebella conchilega^ showing that by a glutinous se- 
cretion it cements together particles of shells and sand, so as to form 
a collar, which is regularly and curiously lengthened into a tube ; 
and when this is about an inch in length the animal proceeds to 
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burrow; and having completely conceeded itself, is soon found to have 
turned within the tube. Mr. Osier describes the manner in which 
this motion is effected by reference to an annexed drawing. 

The Spatangus buries itself chiefly by the action of its bristles,^ 
while the long dorsal spines prevent the sand from closing entirely, 
and preserve a small round hole, by which water is admitted to tbci 
animal, and which marks its situation. 

The author next describes the burrowing of bivalves. The animal 
projects the foot into the sand, and then gives a circular motion to 
the shell, sinking at every stroke till nothing but the extremity of 
the syphon can be perceived above the sand. This motion is effected 
by two appropriate pairs of muscles arising from the shell, and in- 
serted into the foot, the position and actions of which are explained 
by reference to a drawing. The locomotive bivalves travel by a series 
of motions similar to those of burrowing, as seen in the Venvs gaU 
Una, the Anodonta eygnaa, &c. The Buccinum undatum, though not 
habitually residing under the sand, is so often observed to bury itself 
as to come within the author's arrangement : as in the bivalves, its 
foot is the instrument of penetration, and, like them, it can distend 
t^at organ to nearly the size of the shell ; the author describes its 
anatomy by the help of annexed drawings. He also enters into a 
detailed account of the peculiarities of structure of the Pholas, which 
has two methods of boring. The first is almost exclusively employed 
by the young animal ; it fixes itself by the foot, and having raised 
itself almost perpendicularly, executes a succession of rotatory motions; 
but when the animal is older, the foot being attached as before, it 
brings the anterior points of the shell so as to press its operative part 
against the bottom of the hole, and then the dorsal margins of t^e 
valves are brought into contact, so that the rasp-like portions scrape 
over the substance on which they press. In the Teredo, the pecu- 
liarities of structure observed in the Pholas exist in an equally marked 
degree. 

Mr. Osier next describes four species of Lithophagi, of which the 
ScLxicava rugosa is so abundant at Swansea, as to induce him to take 
it as the type of the family. Its general structure resembles that of 
the burrowing bivalves, but it does not admit of boring by any ro- 
tatory motion ; and several other facts show that the shell is not the 
instrument by which it penetrates hard substances, such, for instance* 
as the absence of any arrangement of muscles for the purpose, and it 
being able to penetrate certain substances only, all of which are of a 
calcareous nature. Hence the author concludes, Uiat the perforating 
power of the Lithophagi is referrible to chemical rather than to mecha- 
nical causes; and he refers it to some peculiar secretion which the ani- 
mal forms, and which readily destroys carbonate of lime, whilst sili- 
ceous and argillaceous stones resist its action. In conclusion Mr. Oslei* 
remarks, that he has made many experiments with a view to detect 
the nature of the solvent : he shows that it is not of an acid nature ; 
nor has he been able to detect any peculiar soluble compound of 
lime in portions of water, in which many Saxicavse had been con- 
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tned, together with a portion of calcareous rock ; yet though sucb 
direct proofs are wanting, he considers the collateral evidence as 
quite satisfactory in proving that a true solvent power over calca- 
reous matter is exerted hy those animals. 

An Account of some Experhnents relative to the Passage of radiant 
Heat through glass Screens. By the Rev, Baden Powell, M,A. 
F.R.S. of Oriel College, Oxford, Communicated March 9, 1826. 
Read June 1, 1826. [PAt7. Trans, 1826, p, 372.] 

The object of this paper is to examine the correctness and the con- 
sequences of a conclusion of De la Roche, that if radiant heat be in- 
tercepted by two transparent screens, the additional diminution of 
effect occasioned by the second is proportionally much less than that 
produced by the first, and so for any number of screens. This M. 
De la Roche explains by supposing the heat passing through the first 
screens to acquire thereby a kind of polarization, which enables it to 
pass the rest more easily. The author, however, observes, that when 
the temperature of the source of heat is above incandescence, the 
fact admits of more simple explanation, by regarding the heat as 
consisting of two portions, the one incapable of penetrating glass, 
and therefore wholly stopped by the first screen ; the other capable 
of so doing, and therefore readily transmitted through any number 
of screens. 

If, however, he observes, the same effect is produced at tempera- 
tures below luminosity, this explanation fails; and either De la 
Roche's idea of polarization, or some other, must be resorted to ; and 
it is to the examination of this case that the experiments detailed in 
his paper are devoted. 

His apparatus consisted of two tin reflectors, opposed to each 
other, and having in the focus of one a blackened thermometer, and 
in that of the other an iron ball heated to redness, and cooled till it 
ceased to be visible in the dark. The indications of the thermometer 
were observed ; first, for the direct effect ; secondly, with one glass 
screen interposed; thirdly, with two; — sometimes a mercurial, some- 
times an air thermometer was used. The indications were noted 
after each half minute of exposure, till the thermometer ceased to 
rise. The temperatures acquired by the screens were also noted. 
The conclusions drawn by the author firom a great number of such 
experiments are, — 

First, That the fact observed by M. De la Roche is verified when 
the source of heat is below luminosity, as well as above it. For in 
all the trials a rise was observed to take place in the focal thermome- 
ter, much smaller with one than with no screen, and very small in- 
deed with two. The diminution, however, occasioned by the second 
screen was proportionally much less than that occasioned by the first. 

On analysing more minutely, however, the progress of the rise of 
the temperature from half minute to half minute, and comparing it, 
in the cases where screens were used, with the observed progressive 
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increase of temperature of the screens themselves, Mr. Powell is led 
to conclude that the rise of the focal thermometer, where screens are 
used, is not attributable to any new property acquired by the heat 
in its passage through the first screen, when two are used, or to any 
direct radiation through the glass where one only is employed, but 
is simply the effect of secondary radiation from the heated screens ; 
and that this cause must have operated extensively, is evident from 
the circumstance, that the reflectors were placed in some of the ex- 
periments at 15 inches from each other, in others only at 12. In the 
latter case, the first screen was found to have acquired in some cases 
as much as 23° (centigrade) of temperature above that of the ambient 
air, its distance from the heated ball being 2 inches. 

The author next proceeds to examine the interception of heat by 
glass of extreme thinness ; in which case, according to Mr. Ritchie's 
experiments, heat from non-luminous sources appears capable of ra- 
diating through that medium when transparent, but not when ren- 
dered opake. His experiments were made with fragments of a large 
glass bulb blown to extreme tenuity, and either left transparent or 
blackened with soot ; but their results proved un&vourable to Mr. 
Ritchie's conclusion, no diffierence having been observed between the 
effects of thin and thick glass sufficient to warrant any difference in 
their mode of transmission. 

The Bakerian Lecture, On the Relations of Electrical and Chemical 
Changes. By Sir Humphry Davy, Bart, P,R,S, Read June 8, 
1826. IPhil, Trans. 1826, p. 383.] 

The author prefEices the experimental results and investie:ations in 
this lecture ^ith a brief historical statement of the originland pro- 
gress of electro-chemical science, with a view to correct the erro- 
neous statements which have appeared in this country and abroad. 
In this the first origin of this branch of knowledge is stated to be the 
discovery of the decomposition of water by the voltaic pile by Messrs. 
Nicholson and Carlisle in 1800. This was followed by the experi- 
ments of Cruickshank and of Dr. Henry, and by several papers by 
the author himself, the chief contents of which are stated, and in 
which the appearance of acids, oxygen, and azote at the positive, 
and of alkalies, sulphur, and metals, at the negative pole, is shown. 

The experiments of Hisinger and Berzelius in 1804 are placed next 
in order, which establish similar results ; and in 1806, on the oc- 
casion of the agitation of the question respecting the formation of 
muriatic acid and fixed alkali from pure water, the author presented 
to this Society his Bakerian Lecture on the chemical agencies of elec- 
tricity, in wluch he drew the general conclusion, that the combina- 
tions and decompositions by ele(itricity were referrible to the law of 
electrical attractions and repulsions, — a theory in which, he observes, 
he has hitherto found nothing to alter, and which, after a lapse of 
twenty years^ has continued, as it was in the beginning, the guide 
and foundation of all his researches. 
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The instruments used in the experiments of this paper for detect- 
ing and estimating electric currents of small intensity, were con- 
structed on the principles of the multiplier of Schweigg^r, and the 
galvanometer of Prof. Cumodng ; the suspended needle being sur- 
rounded, in the direction of its length, ivith several coils of silked 
■wire, and having its directive force counteracted by two other needles 
exterior to the coils, being a modification of the method employed 
for a similar purpose by M. Nobili. For determining weak electri- 
eities of tension, Volta's condenser, connected with Bennet's elec- 
trometer, was employed ; or with one consisting of a silk filament, 
rendered conducting by charcoal dust. Much dependence was, how- 
ever, never placed on these instruments, unless their indications were 
otherwise confirmed. 

The author now proceeds to the experimental inquiries, which 
form the chief object of the lecture, and to the general views of 
electro-chemical agency to which they appear to lead. First, he con- 
siders the electrical and chemical effects exhibited by combinations 
of one metal and one fluid. 

The nature of these effects is best explained by an example. When 
two pieces of polished copper, each connected with the extremity of 
the wire of the multiplier, are plunged into a solution of an alkaline 
hydro-sulphuret, if introduced at the same instant, there is no action; 
but if in succession, there is a distinct or even a violent electrical 
effect, and the piece of metal first introduced is negative with re- 
9pect to the other. This effect; depends on the formation of a coat of 
sulphuret of copper on the plate first introduced, which is negative with 
respect to metallic copper. Hence the combination is, in strictness, 
one of these elements, — copper, sulphuret of copper, and the solution. 

In like maimer, protoxide of topper is negative with respect both 
to pure copper and to the sulphuret. Hence, wherever instead of 
pure copper, tarnished (i. e. oxidated), copper is used in the foregoing 
experiment, the effect will be precisely the reverse ; and by this many 
curious anomalies, in this and similar experiments, are explained. 

This production of electrical currents by single metals and single 
fluids occurs generally whenever new products adhering to the me- 
tallic surfaces are produced ; and if the same products be applied 
artificially, the effects are the same as if their adhesion had been 
caused by the natural action of the fluid on the metal. The chemical 
changes produced in the fluid by the ternary combinations thus 
formed, are in all cases such as tend to restore the deranged equi- 
Hbrium, hydrogen passing to the negative side, and oxygen to the 
positive, until the oxides are revived. 

We come next to consider the case of two imperfect and one per- 
fect conductor, as two fluids and a metal, or charcoal. And here the 
author takes occasion to combat an opinion advanced on high au- 
thority * respectii^ the active development of electricity in the com^ 
binations of acids and alkalies, which he refers to the contact of me- 

* That of M. Becquerel. 
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tals with these agents, to change of temperature, to evaporation, &c., 
and never to the mere union of the elements; and supports his opinion 
hy several experiments. 

When platinum is brought in contact with an acid, the pole touch- 
ing the acid is negative, the opposite pole positive ; and vice versd 
when it touches an alkali ; and the same is the case with rhodium, 
iridium, and gold : and the same holds good in all cases, the effect 
being greater as the action of the acid on the metal is greater. From 
this it follows, that when a metal is in contact with an acid or an 
alkali in one cup, and water or a neutro-saline solution in another, 
on completing ^e circuit, the contact of the metal with the acid or 
alkali will determine the character of the pole in contact with it ; 
and that in contact with the other fluid wiH, of course, be of the op- 
posite name, and this result is confirmed by experiment. In such 
combinations the chemical changes are such as might be expected^ 
oxygen and acids tending to circulate towards the negative surface, 
and hydrogen and the alkalies towards the positive. 

In combinations consisting of two perfect conductors and (Hie fluid, 
the order in which the metals exhibit ^eir electricities is connected 
with their oxidabUity, the more oxidable metal being positive with 
respect to all below it. It is not, however, any inherent quality in 
the metals which determines this effect, but their fitness for chemical 
action ; for if the state of aggregation be altered, and the cohesive 
force, which always acts as antagonist force to chemical dianges, be 
weakened, the positive energy is exalted in proportion i thus the 
amalgams of the positive metals are positive with respect to the pure 
metals of which ^ey are amalgams. 

In general the electricities developed by metallic contact are too 
strong to be subverted by an opposite action of the fluids, with which 
both are in contact. Such, however, is sometimes the case ; and in 
all cases the influence of the fluid is perceptible. An instance is 
given in the case of zinc and platinum, in contact with each other, 
and the one immersed in alkali, the other in acid : the energy of 
electrical action will here be found very much greater when the pla- 
tinum is plimged into the aoid, than in the contrary arrangement. 
And in this and similar cases, the general law, that the chemical 
changes produced are such as tend to restore the equilibrium, holds 
good. 

The author next considers the accumulation oi electricity, and the 
chemical changes it produces in voltaic arrangement. According to 
Volta's view of the action of the pile, the metals were regarded as 
the only agents, and the chemical changes arising in the fluids aa 
mere results not essential to the development of the electricity. This 
view, however, is sufliciently opposed by the inactivity of oombina- 
tions in which no chemical changes occur, but may be regarded as 
altogether disproved by an experiment here described, in which, 
when two glasses filled with solution of nitrate of potash, in which 
were plunged respectively zinc and platina, connected by the multi- 
plier, were connected by substances capable of conducting electricity, 
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but not of propagating chemical action, such as unoxidable metals, 
the circulation of the current was altogether destroyed. 

Since the chemical changes always tend to restore the equilibrium 
destroyed by the contact of the metals in the fluids of a pile, it is 
evident that the relation between the fluids themselves and the sur- 
faces with which they are in contact, will be altered by a continuance 
of the action of the pile. Hence it is easy to perceive the possibility 
of a re-action taking place, when the circuit is broken, or the dispo- 
sition of the parts of a pile is changed, or one or more parts cf a 
compoimd circuit abstracted. Many curious phenomena, of which 
hitherto no explanation has been offered, may be explained by this 
view of the subject; such as the secondary pHes of M. Ritter; the 
supposed polarization of electricity concluded by M. De la Rive firom 
his experiments of the interposition of metallic plates in the fluids of 
a pile ; the continuance of electro-motive action of detached portions 
of a circuit, after the destruction of the circuit itself, in some expe- 
riments, &c. This re-action is illustrated in the paper before us by 
an experiment, in which a circuit, primarily inactive, consisting of 
six arcs of platinum in vessels filled with solution of nitre, was made 
part of a battery, consisting of fifty pairs of plates, of a combination 
primarily active. After continuing the circuit some time it was 
broken, and the platinum arcs detached and formed into a circuit 
were found to possess independent action, contrary to that of the 
pile, which had thus rendered them re-active. This singular conse- 
quence is pursued yet further in another experiment here stated, in 
which detached portions of a battery of fifty plates, which had been 
some time in action, were examined as separate piles, after breaking 
up the combination. When they had been placed conformably in 
the original battery, their independent action was found to be very 
much weakened by the re-action thus produced, which in this case 
opposed their natural effect ; whereas, when unconformahly placed in 
the original battery, their action, when detached, was found exalted 
to three or four times its natural intensity.' 

. The author next proceeds to point out some general observations 
and practical applications which suggest themselves on a view of the 
foregoing results. The chemical changes in a conducting liquid, he 
$rst shows, take place only in the immediate vicinity of tiie im- 
mersed poles, the rest of the liquid affording only a tranquil passage, 
to the electricity. This leads him to consider the motions produced 
in mercury when interposed in the circuit under an electrified fluid, 
which he regards as arising from the two electricities acting as 
transporters of ponderable matters, which assume their own peculiar 
characters when they reach their point of rest. The lecture con- 
cludes with some practical suggestions as to the use of the multiplier 
to obtain exact numerical measures of the electro-dynamic relations 
of chemical elements, and with some applications of the preceding 
results to the useful arts, especially in the preservation of tiie copper 
on ships, and the iron boilers of steam-engines. 
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On the Discordances between the Sun's observed and computed Right 
Ascensions, as determined at the Blackman-street Observatory, in 
the Years 1821 and 1822 ; with Experiments to show that they did 
not originate in instrumental Derangement. Also a Description of 
the seven-feet Transit with which the Observations were procured, and 
upon which the Experiments were made. By James South, Esq, 
F.R.S, Communicated June 1,1826. Read June 8, 1826. [PAtV. 
Trans. 1826, ;?. 423.] 

Astronomers have generally admitted that a certain discordance 
between the observed transits of the sun and its computed right ascen- 
sion takes place, and have been accustomed to refer it to instrumental 
error, arising from the action of the solar rays on the parts of the 
transit instrument used. 

The validity of this explanation, and the true state of the facts, are 
what the author proposes to investigate in this communication. 

He commences his paper with a full description of the transit in- 
strument used in the observations, (the work of Mr. IVoughton,) and 
of which, as accurate drawings have already been exhibited to the 
Society, no account need now be given, furtiier than to mention the 
connexion of the cones which form the axis and the tube by tension 
bars, acting in their interior by means of differential screws, and thus 
drawing the cones in forcible contact with the spherical shell, which 
forms the centre of the instrument. 

This instrument was erected in 1820, and its adjustments being 
made, it was subjected for two months to every species of trial to as^ 
certain their permanence, which proving satisfactory, the regular se- 
ries of observations were commenced. 

These observations are stated at length in the tables attached to 
this paper and forming part of it. The right ascensions of the sun, 
deduced from them, are compared with those deduced from the com- 
putations in the Nautical Almanac reduced to the meridian of Black- 
man-street ; and at each observation, the state of defence from, or 
exposure to the sun's rays, of the instrument is stated. This was 
purposely varied as much as possible, and in many instances the sun 
was purposely allowed to shine for a ftdl hour on the brace covered 
with black cloth, to produce as great a difference of temperature as 
possible in them, which was estimated by an attached thermometer, 
and in some cases amounted to 1 6°. Yet no appreciable error in the 
times of transit was found to arise from this severe trial, especially 
when the means of several days* observations were taken, whether 
the computed places of the sun by the Nautical Almanac were used, 
or the corresponding observed transits of the pole star were taken 
as zero point. 

But the general residt of the whole series of observations is, that 

the sun's observed right ascension is always in excess of his computed. 

This deviation goes in many cases to the extent of a whole second 

of time. The mean excess is from 0"'6 to 0"*7 ; and it appears from 

the tables here given to be subject to periodical increase and diminu- 
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tion, its maximum occuxring in June and July, and its minim um in 
December and January. 

But that such a result might not rest merely on the observations 
with one instrument, the au&or has collected observations made on 
corresponding days at the observatories of Grreenwich, Dublin, and 
Paris, all which, without exception, give results very nearly agreeing 
with those of his own observations ; and he finally concludes, that as 
they Cannot possibly arise from instrumental error, or error of obser- 
vation, he hopes to be able ere long to prove, to the satisfaction of 
tiie Society^ that their cause is impeifection in the solar tables. 

Git the Existence of a Limit to Vaporization, By M. Faraday, F.R.S, 
Corresponding Member of the Royal Academy of Sciences at Paris, 
SfC, SfC, Communicated May 26, 1826. Read June 15, 1826. 
[PhiL Trans. 1826, p. 484.] 

The object of this paper is stated by its author to be, to show that 
a limit exists to the production of vapour of any tension by bodies 
placed in vacuo, or in elastic media, beneath which limit they are 
perfectly fixed. The train of argument by which this is attempted 
to be demonstrated may be sumimuily stated as follows. 

Assuming it as proved by Dr. WoUaston, that a limit exists to the 
earth's atmosphere, where in consequence of its rarity its molecules 
are so distant from each other, that the repulsion of any one on the 
molecule below it is just equal to its gravity, it is clear that in this 
case the force of gravity may be regarded as setting a limit to further 
expansion; and if we could exhaust a receiver to the degree of 
tension obtaining on the surface of the atmosphere, any further sub- 
traction of air would produce no further diminution of density, but 
would merely produce a vacuum in the upper part of the receiver. 

But cold, as well as rarefaction, diminishes the elasticity of vapours 
or gases, and therefore if the temperature be greatly diminished, the 
limit above alluded to, where gravity coimteracts the elastic force, 
will be attained with a less degree of rarefaction; and if the tempe- 
rature were sufficiently low, it is evident that air of any given degree 
of density would lose its disposition to expand in a direction contrary 
to gravity. 

In the case of air, however, the cold required to render it inelastic 
at any sensible density would of course be excessive. But if we con- 
sider the vapom-s of very fixed bodies (as silver for instance), whose 
tension even at a white heat is insensible, it is almost certain that 
the ordinary temperature of the atmosphere is, with respect to that 
capable of maintaining it at a sensible tension, such a degree of 
cold as would effectusJly bring it under the command of gravity. 
Supposing then silver to cool from fusion, that moment when these 
forces became equal, would be the one in which vapour could exist 
above the silver ; and at every lower temperature the metal would 
be perfectly fixed. But the author regards it as probable that this 
equilibrium at ordinary temperatures may take place with bodies 
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much more volatile than silver, and dtates ati experiment made With 
mercury in the winter of 1824-25, where no action on gold-leaf, 
suspended over it, how*ever near, took place, fr6m which he con- 
cludes the Inercury then to have been perfectly fixed ; and other ex- 
periments on mercury and on sulphuric acid by Sir H. Davy and 
Signer Bellani are adduced in support of the same view. 

But there is another force, that of homogeneous attraction, which 
the author regards as sufficient to Overcome a certain degree of Vapo- 
rous elasticity ; and he illustrates the mode of action of this force by 
an experiment on th6 slow crystallization of camphor, and by that of 
other substances from vapour in the process of sublimation ; and by 
analogous phenomena in the crystallization of salts from aqueous 
solutions. 

On Electrical and Magnetic Hotations. By Charles Babbage, JEsq. 
F,R,S.SfC,SfC. Communicated May 29,1826. Read June 15, 1826. 
IPhiL Trans. 1826, p. 494.] 

The author first recapitulates the manner in which he conceives 
time to influence the results of the magnetic phenomena observed by 
M. Arago, and which need not here be repeated, being in substance 
that given in a paper on the subject, in the Transactions of last year, 
stated in a more geometrical form. As the reasoning in this argu- 
ment requires only that an attractive or repulsive force should be 
communicated from one body to another in a finite time, it occurred 
to him that electricity might be substituted for magnetism, and that 
rotations analogous to those observed by M. Arago might be pro- 
duced by the use of electrified instead of magnetic bodies. He 
accordingly suspended by a fine silk thread a thin brass bar with 
circular ends over a disc of glass ; and the bar being electrified by 
contact with excited sealing-wax, the glass was made to revolve 
slowly, when the bar was observed to be dragged round in the same 
direction. The effect was decided ; and all proper precautions were 
taken to avoid disturbing causes, such as currents of air, twist of the 
silk, &c. The effect was greatest with a slow velocity of rotation, 
about five turns in a minute. On substituting a stick of excited 
sealing-wax for the brass bar, the same effect was produced ; but 
when the rotation of the plate was rapid, the stick remained nearly 
immoveable. The same effect was produced when the glass plate 
was covered with plates of copper, lead, or other metals cemented 
to it. 

A proper apparatus being constructed for the purpose of further 
experiments, an excited electrophorus was made to revolve under a 
fiat needle of thin brass with circular ends, with various degrees of 
rapidity. The motions of the needles were irregular and complicated, 
but appear to the author capable of explanation, as well as the others 
on the same principle, — that electricity excited by induction is not in- 
stantly destroyed by removing the inducing body. 
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The great velocity with which electricity traveb in conductiiig' 
bodies having been urged as an objection to this explanation, the 
author combats this objection, on the ground that small differences 
of electricity ou^t (from analogy with a fluid similarly circum- 
stanced,) to be equalized more slowly than great ones ; and more- 
over, that by the disposition of the apparatus, extremely weak forces 
being made to act constantly and for a long time, ought to produce 
an effect much superior to tiiat arising from the transient action of 
each part. 

The author next proceeds to examine the action of screens inter- 
posed ; and having first satisfied himself by direct experiments with 
nnelectrified metallic plates and needles, that currents of air driven 
through a screen of muslin produced no sensible effects, he placed 
a screen of coarse gauze between an electrified sealing-wax needle 
and a revolving pewter plate, and to his surprise found a tendency to 
motion in the needle, opposite to that of the plate ; and though not 
always produced, nor always to the same extent, this effect occurred 
in seventeen out of twenty trials. 

The author then looked out for some method of increasing the in- 
equality of distribution of electricity on the metallic plate ; he there- 
fore placed on the revolving apparatus, just under the metal plate, a 
very small lighted lamp. Several experiments made with this dispo- 
sition of the apparatus are related, without leading to any conclusion 
^ to the action exerted on the needle ; and the author then proceeds 
to consider what extraneous causes could have acted to produce the 
small retrograde motions observed. First, such causes are enume- 
rated as currents of air in the room, in the box containing the appa- 
ratus ; currents driven through the screen by rotation ; currents of 
heated air from the lamp ; vibrations from the mechanism producing 
the motion ; torsion of the wire suspending, or electricity of the bridge 
carrying, the needle ; and flexure of the wax. 

Before relating the experiments made to elucidate each of these 
disturbing causes, however, he proceeds to relate other experiments, 
confirmatory of the fact of the retrograde motion, and of the influence 
of the heat in producing it ; after which, he describes a great variety 
of experiments, made for the purpose of trying the effect of the pre- 
sence or absence of the disturbing causes ; and concludes that none 
of them, singly or combined, are adequate to produce the phenomena 
observed. 

He then proceeds to state what appears to him to be their true 
explanation, on the principles adopted respecting the non-instanta- 
neous communication of electricity ; or at least to show that they are 
not repugnant to those principles ; or that, moreover, those principles 
may in certain cases give rise to a retrograde motion, or to no mo- 
tion at all, or a direct one, according to the disposition of the appa- 
ratus ; and that very trifling apparent differences in the latter respect 
may give rise to all the varieties of the phenomena. 
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'Case of a Lady born blind, who received Sight at an advanced Age by 
the Formation of an artificial Pupil, By James Wardrop, Esq. 
F,R,8, Edinb, Surgeon Extraordinary to the King, SfC. Communi- 
cated by the President. Read June 15, 1826. [PAt7. Trans, 1826, 
Part III. p, 529.] 

The lady, the subject of this communication, shortly after her birth, 
was perceived to be blind by a peculiar groping manner, and an ope- 
ration was therefore, at six months of her age, performed on both her 
eyes ; in consequence of which, she lost the whole globe of one, and 
the pupil of the other became closed. Her blindness, up to the forty- 
sixth year of her age, was so complete, that she could barely distin- 
guish in sunshine, or in brightest moonlight, which way ttie light 
came. This, however, being sufficient to indicate a sound state of 
the nerve, three operations were successively performed on her eye 
by the author, for removing a portion of the closed iris. They were 
attended with but very slight inflammation, and proved successful in 
imparting vision. A journal of her progress in the art of seeing, and 
of her sensations, as expressed in her own words, from the first to 
the forty-second day after the last operation, is given in the paper 
before us. She appears, up to that period, to have acquired but very 
imperfectly, if at all, the power of directing her eye to any given 
object ; catching it only by repeated trials, and as it were searching 
for it ; nor was she at that time yet capable of rightly appreciating 
the distances of objects. Colours, however, forms, and relative situ- 
ations, in angular positions, were distinguished much earlier; the 
former immediately, the latter after very short practice. She ap- 
peared equally delighted and bewildered by her new sense ; pleased 
with gay colours and sparkling objects, but most profoundly and per- 
manently affected by the grand features of nature, — the clear blue 
sky, the fields and trees. 

llie author regards this case as instructive in many points, espe- 
cially in a physiological one, as showing the possibility of preserving 
nervous sensibility unimpaired, during so very long a period of com- 
plete inaction. 

V 

On the progressive Compression of Water by high Degrees of Force, 
with some Trials of its Effects on other Fluids, By J. Perkins. 
Communicated byW. H. WoUaston, M.D. V,P,R,S. May 25. Read 
June 15, 1826. [Phil. Trans. 1826, Part III. p. 541.] 

Mr. Perkins first describes the machine which he employed in his 
experiments. It consisted of a cylinder of gun-metal, 34 inches long 
and 13| external diameter, having an internal cavity 29 inches long 
and 1^ inch diameter; into the upper part of which is screwed a 
steel pump, 8^ inches long and 1^ inch external diameter, and -iVths 
externally. The pump has a valve opening inwards at its lower ex- 
tremity, and a conical enlargement at the top, and the piston is ren- 
dered water-tight without stuffing. A lever apparatus is properly 
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annexed, for the purpose of measuring pressure ; and is so adjusted, 
that the number of pounds pressing on its piston indicates directly 
the number of atmospheres used for compression. The author next 
describes the piezometer which he employed in measuring the com- 
pression valve, consisting of a tube of water inserted in quicksilver, 
the contracted part of which tube contained a small steel disk, hav- 
ing a hair spring attached to it to keep it in its position when pressed 
up. The piezometer, properly arranged, was then placed in the re- 
ceiver of the compressor, filled with water at 50°, the pump screwed 
into its place ; and as soon as the intended pressure had been effected, 
the piezometer was examined, and the indicating spring was always 
found more or less raised in the tube, according to the power em- 
ployed. Mr. Perkins states that water, under a pressure of 2000 
atmospheres, compressed in a tube eight inches long, was diminished 
one twelfth of its length ; and has annexed to his paper a table, show- 
ing in inches and parts the compression of a column of 190 inches of 
water, corresponding to every 10 atmospheres to 1000 inclusive. 

The author found that acetic acid crystallized under a pressure of 
1 100 atmospheres ; that under a pressure of 500 atmospheres water 
took up its volume (?) of air, none of which was again given out on 
removing the pressure; that air, under a pressure of 1200 atmo- 
spheres, became a limpid liquid (permanent ?) ; and that carburetted 
hydrogen was entirely liquefied under the same pressure. 

On the Figure of the Earth, By George Biddell Airy, M.A, Fellow 
of Trinity College, Cambridge. Communicated by J. F.W. Herschel, 
Esq. Sec. R.S. Read June 15, 1826. [Phil. Trans. 1826, Part III. 
p. 548.] 

Account of Experiments made with an Invariable Pendulum at the 
Royal Observatory at Greenwich, and at Port Bowen, on the eastern 
side of Prince Regent's Inlet. By Lieutenant Henry Foster, R.N. 
F.R.S. Read April 6, 1826. {Phil. Trans. 1826, Part IV. p. 1 .] 

The author, in the prefatory introduction to this paper, states first 
of all his own previous experiments made by Captain Hall and him- 
self, on the South American station ; he then describes minutely the 
nature of the experiments contained in this communication ; the in- 
struments employed ; the precautions used ; and the method pursued 
in calculating their results. The experiments comprise three distinct 
series. The first made at the Royal Observatory at Greenwich, be- 
fore his departure with Captain Parry for the North Western Expe- 
dition, in which it will suffice to remark, that all the adjustments 
and precautions recommended by Captain Kater in his paper of 1819 
were strictly adhered to. In addition to which, observations were 
made, not only of the disappearances of one pendulum behind the 
other, but also of its reappearances, as recommended by Captain 
Sabine ; methods which, he observes, as far as the deduction of the 
acceleration of the penduhim when compared at different stations 
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18 concerned, give results perfectly identical, as he shows by actual 
comparison of his own final numbers. 

llie second series of experiments were made at Port Bowen, where 
the ships of the North WestemExpedition wintered from 1 824 to 1 825 . 
The observatory was erected near the harbour, 100 feet above the sea, 
on secondary limestone, on a hard frozen soil, and the locality is very 
minutely described. The apartment in which the observations were 
conducted was thickly lined with feamaught cloth. At first it was 
attempted to warm it by a stove ; but the fluctuations of temperature 
so produced proved too great, and the stove was therefore removed 
outside, and the observatory wanned by the smoke-pipe ; while the 
whole apparatus was fenced from draughts of air and sudden change 
of temperature by a large envelope of feamaught lined with racoon 
skins. These precautions proved so effectual, that the total change 
of temperature during the observation was seldom more than 3°, and 
frequently not 1°, from 50° ; while by a Six's self-registering ther- 
mometer, the mean range of temperature, in 24 hours, to which the 
pendulum was exposed, waa only 8°, and the extreme 12°; while 
that of the atmosphere varied from 23° to 47° irregularly. 

During the whole of these observations, every precaution was used 
to secure and examine the stability of the whole apparatus, and thai 
with perfect success. The time was determined by transits of the 
sun, Arcturus, and a L3rr8e. The clock was one belonging to the 
Royal Society, fitted with a gridiron pendulum, suspended on knife 
edges. The transit instrument was of 30 inches focus and 2 inches 
aperture, cemented by plaster of Paris to a large stone placed on a 
cask full of sand. 

A second distinct series of observations, under very favourable 
circumstances of weather, was made in July, the resists of which 
differ only one tenth of a vibration in 24 hours from those in June ; 
and a mean of both, according to the number of factors in each se- 
ries, gives the number of vibrations for Port Bowen. 

The third experiment was made at Greenwich, on the return of the 
Expedition in November, 1825. The number of vibrations in 24 
hours derived from it, differed 0*24 of a vibration from that con- 
cluded from the first experiment, and this difference was maintained 
on repetition. The author attributes this to wear of the knife edges, 
a fine line of metal being visible on the agate planes supporting them. 
Supposing this wear uniform, the author takes the mean of tiie two 
determinations to compare with that at Port Bowen. 

He concludes his introduction by a justly merited acknowledge- 
ment of the efiSicient cooperation afforded by the commander of the 
Expedition throughout the whole of these researches. 

The remainder of this communication consists of an ample and 
VQry minute and regular detail of the series of observations. They 
commence with the first experiments at Greenwich, which continued 
from the 20th to the 25th of April, 1824. The time here has been 
deduced by comparison of the pendulum clock with that of the transit 
room of the Observatory. A table is given of these comparisons, regu- 
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larly made before and after each observation of coincidences, and is 
followed by a table of the deduced rates of the former clock. 

Tables are next given of the observed coincidences, noting the 
times of the disappearance and reappearance, and their mean for each 
of ten coincidences, the arcs of vibration, the mean arc, the intervals 
in seconds, and the corrections for the arcs of vibration ; and summed 
up at the end of each observation, so as to give the mean intervals ; 
the number of vibrations in 24 hours, as observed and as corrected 
for the arc ; the . state of the barometer and thermometers is also 
given at the beginning and end of each observation, which were con- 
tinued twice a day to the 25th. The whole of the observations are 
then simimed up in one table, and these are then reduced for the 
rate of the clock, and presented together in a table of results ; after 
taking the mean of which, the proper corrections for buoyancy and 
elevation above the level of the sea are applied to the result." 

The same system of registering is followed in the experiments at 
Port Bo wen; only that here the observations of the transits by which 
the rate of the clock is determined are prefixed, and the hygrometric 
state of the atmosphere is also quoted in each observation of coinci- 
4|Bnces. The observations of coincidences set down in the first series 
extend from June 14th to June 23rd, and were repeated four times a 
day. The rates of the clock, as deduced separately from the sun and 
stars, are tabulated, and the results separately computed for each. 
In each coincidence, the number of transit observations on which the 
time depends, multiplied by the interval in days between them, is re- 
garded as a factor, and the sum of these factors is taken to express 
the weight of the mean determination. The mean of these determi- 
nations, according to their weight, is then taken, and the corrections 
applied as usual for buoyancy, and for geological and local situation. 

The second series at Port Bo wen extends from July 6 to July 10 ; 
but the arrangement of the observations being in all respects similar 
to that just stated, need not be repeated. 

The third experiment at Greenwich is stated in a manner precisely 
similar to the first, and continued four days, each of ten coincidences 
being observed twice a day. 

The general results may be summed up as follows : — 

At Greenwich, the number of vibrations per diem, all corrections 
made, = 86159-368; at Port Bowen, = 86230-172. 

The latitude of Greenwich is well known. The observations for 
that of Port Bowen are not given here, but that element is assumed 
from observations stated in the Appendix to Captain Parry's third 
voyage. 

Computing on it, the author obtains an ellipticity of tt^tx» and 
an equatorigd pendulum of 39*009805 inches. These are by the 
method of disappearances, the difference between these and the re- 
«ults obtained by reappearances is insensible. 
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Observations on the diurnal Variation of the Magnetic Needle, at the 
Whale Fish Islands, Davis's Strait, By Lieutenant Henry Foster, 
R,N, F.R.S. Read April 13, 1826. IPhil. Trans. 1826, Part IV. 
p. 71.] 

Magnetical Observations at Port Bowen, SfC. A,D, 1824-25, compre- 
hending Observations on the diurnal Variation and diurnal Intensity 
of the Horizontal Needle ; also on the Dip of the Magmtic Needle 
at Woolwich, and at different Stations, within the arctic Circle, By 
Captain W. E. Parry, R.N F.R,S, and Lieutenant Henry Foster, 
R.N. F.R.S. Read April 13, 1826. IPhil. Trans. 1826, Part IV. 
p. 73.] 

Abstract of the daily Variation of the Magnetic Needle No. 2. By 
Lieutenant Henry Foster, R.N. F.R.S. Read April 13, 1826. 
[Phil. Trans. 1826, Part IV. p. 118.] 

Observations for determining the Dip of the Magnetic Needle. By 
Captain W. E. Parry, R.N. F.R.S. and Lieutenant Henry Foster, 
R.N. F.R.S. Read April 13, 1826. [Phil. Trans. 1826, Part IV. 
p. 126.] 

Observations on the diurnal Changes in the Position of the Horizontal 
Needle, under a reduced directive Power, at Port Bowen, 1825. By 
Lieutenant Henry Foster, R.N. F.R.S. Communicated January 

12, 1826. Read April 13, 1826. [Phil. Trans. 1826, Part IV. 
p. 129.] 

A Comparison of the diurnal Changes of Intensity in the Dipping and 
Horizontal Needles, at Port Bowen. By Lieutenant Henry Foster, 
R.N. F.R.S. Communicated February 25, 1826. Read April 13, 
1826. [Phil. Trans. 1826, Part IV. p. 177.] 

Account of the Repetition of Mr. Christie's Experiments on the Mag- 
netic Properties impat*ted to an Iron Plate by Rotation, at Port 
Bowen, in May and June, 1825. By Lieutenant Henry Foster, R.N. 
F.R.S. ; together with Mr. Christie's Remarks thereon. Read April 

13, 1826. [Phil. Trans. 1826, Part IV. p. 188.] 

In these communications are recorded all the magnetic observa- 
tions made by Lieutenant Foster, alone or in conjunction with Cap- 
tain Parry and the other officers of the North Western Expedition, in 
the years 1824 and 1825 ; and they embrace a variety of points of 
prominent interest in the theory of magnetism. They are digested 
under separate heads, according as they refer to one or other of the 
following points : — 

1. The variation, and its daily and hourly change. 

2. The dip, and the changes observed in it. 



3. The intensity of the earth's magnetic force, as estimated in a 
horizontal plane, and that of the dipping-needle, as referred to its 
natural direction. 

The variation of the magnetic needle is the deviation of the di- 
rection in which it rests from the astronomical meridian, or the angle 
between the planes of the magnetic and astronomical meridians. 
This angle has long been known to be in a constant state of change, 
and its alterations have been observed not only from year to year, 
but from day to day. It has been ascertained that, independent of 
the gradually progressive change by which the magnetic meridian 
shifts its direction through large arcs in long times, a daily oscillation 
takes place, which, in these magnetic latitudes, is of small amount, 
and can only be rendered prominent by neutralizing the principal 
part of the earth's directive power, according to a method proposed 
and practised by Mr. Barlow. In the high magnetic latitudes visited 
by the Expedition, however, the horizontal directive force of the 
earth is naturally so much weakened by the effect of the dip, as to 
allow these oscillations to be observed with great distinctness, with- 
out artificial aid, by merely suspending the needle by a silk fibre. 
By this mode of observing. Captain Parry and Lieutenant Foster 
have found the diurnal change of variation to be seldom less than 
one degree, and sometimes to have amoimted to five or even seven 
degrees; with this remarkable addition, that the changes in its 
amount appeared to them to have obvious reference to the position 
of the sun and, less distinctly, to that of the moon. They decline, 
however, entering into any investigation of the laws of the influence 
of these bodies, leaving them professedly to those who are theoreti- 
cally conversant with these subjects. 

In casting our eyes down the table of variations, in which are 
registered, hourly and frequently half-hourly, from the beginning of 
December, 1824, to the end of May, 1825, the positions assumed by 
two needles (whose constructions, &c. are minutely described), — it is 
impossible not to be struck with the unsteadiness of the needles. 
They appear to have been in a perpetual state of fluctuation, ad- 
vancing or receding alternately and by impulses, and in some in- 
stances passing their mean positions from side to side as often as nine 
times in the twenty -four hours. This irregular fluctuation is one of 
the most remarkable features of this class of the observations. 

By an abstract of this table, in which the positions of the sun and 
moon, the state of the weather, the aurora borealis, &c. are recorded, 
it appears that the influence of the sun in increasing the diurnal oscil- 
lation is much more marked than that of the moon ; and that, con- 
trary to received opinion, the aurora borealis seemed to have had no 
influence. The regular increase of the amplitude of the diurnal 
oscillations with the advance of the sun to the north is very striking, 
and not to be mistaken. 

A series of observations on the horizontal position of the needle 
under a directive force, reduced by Mr. Barlow's method, by Lieut. 
Foster, forms the subject of another part of this communication. 
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In the course of these observations, the fluctuating state of tlie di- 
rective energy was frequently rendered remarkably obvious, and in 
one instance not only daily and hourly, but even momentary oscil- 
lations were perceived. This observation induced Lieut. Foster to 
examine the intensity of the magnetism during those oscillations, in 
which a corresponding fluctuation was detected, and that so rapid, 
as to compensate itse& during the time of the needle performing 60 
yibrations, though its efl^ects were very sensible in intervals of only 
ten. Accordingly, he was induced to refer this fluctuation in position 
to a fluctuation in intensity as its cause. 

The next branch of this inquiry is directed to the dip of the needle 
at the various stations visited by the Expedition, and especially at 
Port Bowen ; when the mean dip was found, by a series of observa- 
tions, extending from November 1 to June 27, to be 88° 1' 23". 

The intensities came next imder consideration. The relative in- 
tensities at the different stations are first deduced by vibrating va- 
rious dipping-needles in the plane of the magnetic n/eridian. V 
gives the actual, or, as it may be termed, the natural intensity of the 
earth's directive force, unreduced by the effect of the dip. But be- 
sides this. Lieutenant Foster has instituted a separate series of ex- 
periments at Port Bowen, in which the same needle, being alternately 
suspended as a dipping and a horizontal needle, its times of vibration 
under both circumstances were observed ; and from these observa- 
tions the author thinks himself entitled to conclude that the changes 
actually observed in the apparent intensity of the horizontal directive 
force, are not due to any real and general change in the total mag- 
netism of the earth, but arise only from a minute change in the dip 
itself. He observes that, veithout entering into minute calculations 
on the subject, he believes it will be found that if the magnetic pole 
of the earth be supposed to describe a small circle about its mean 
position, of about 2' or 2^' in radius, it will reconcile to a conside- 
rable degree of precision nearly all the observations of the daily vari- 
ations, both in direction and intensity of the horizontal magnetism* 
both in Europe and in the arctic circle. 

These communications are terminated by an account of the repe- 
tition of Mr. Christie's experiments on the magnetic properties com- 
municated to iron plates by rotation, and with a paper of remarks 
thereon by Mr. Christie himself. The observations are given in an 
abstracted form, but accompanied with a statement of tibem in friU 
detail. In the course of these observations the phenomena observed 
by Mr. Christie on a minute scale, were here, by reason of the ad- 
vantageous geographical situation of Port Bowen, so strikingly deve- 
loped as to excite the greatest interest in all who witnessed them. 
A perfect correspondence was foimd between the direction of the de- 
viation due to rotation, as observed and as predicted by Mr. Christie ; 
and a numerical agreement in the results, as great as any expectation 
could warrant, obtained. 

The whole of these results, Mr. Christie observes, prove that the 
phenomena due to rotation aie not merely of theoretical but of prac- 
tical importance, as connected with the problem of correcting the 
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deviation of the compass on ship-board by an iron plate ; for should 
circumstances require the removal and replacement of the compen- 
sating plate in high northern latitudes, its magnetism might be so 
altered by the effect of rotation as materially to injure its compen- 
sating property. The means of avoiding this disagreeable conse- 
quence are pointed out. 

Observations to determine the Amount of Atmospherical Refraction at 
Port Bowen in the Years 18^4-25. By Captain W. E. Parry, R.N, 
F.R.S, ; Lieutenant Henry Foster, R.N. F.R.S. ; and Lieutenant 
J. C. Ross, R.N. F.L.S. Read June 15, 1826. IPhil. Trans. 
1826, Part IV. p. 206.] 

The author commences by observing, that on attempting the va- 
rious methods proposed by astronomers for ascertaining by actual 
observation the amount of atmospherical refraction at low altitudes, 
they all proved impracticable at Port Bowen, by reason of the in- 
tense cold, which rendered it impossible to use the repeating circle 
or other similar instruments. TTie method therefore proposed by 
Lieutenant Foster, and modified by Captain Parry, which was found 
successful, was, to place a board edgeways and truly horizontal on 
that part of the high land behind which a given star set, and observe 
the moments of its disappearance. Then, determining at leisure the 
zenith distance of the upper edge of the board on the return of the 
sun, and in weather better fitted for delicate observations, the stars 
fixed on were a Aquilae and Arcturus ; and the paper before us gives 
a detailed account of a series of observations of the moments of dis- 
appearance of both these stars, and also of the zenith distances of 
the boards employed by the several observers enumerated in the title. 
In some cases also, the reappearance of the star below the board was 
observed, thus giving an observation at another altitude, and the an- 
gular breadth of the board was afterwards measured by a micrometer 
from the station of observation. 

Description of a Percussion Shell, to be fired horizontally from a com- 
mon Gun. By Lieutenant Colonel Miller, late of the Rifle Brigade, 
and now unattached. Communicated iy R. I. Murchison, Esq. F.R.S. 
Read November 16 and 23, 1826. [Phil. Trans. 1827, p. 1.] 

In this paper, the author first considers the theory of rifles, with 
which the subject of it is intimately connected ; and regarding it as 
an admitted principle, that irregularities in the flight of shot arise 
from irregularities either in their surface or substance, shows how 
the rotatory motion of a rifle ball, by presenting every part uniformly 
to the action of the resisting medium, obviates the effect of these 
irregularities, llie spiral or rotatory motion of the ball in rifles, is 
generally supposed to arise wholly from the re-action of the grooves 
in the barrel, or from the indentations made by them in the siuface 
of the ball ; but the author, taking into consideration the powerful 
action of the air on projectiles, is led to conclude that the rotation 
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of a grooved ball may be sustained during its flight, or even pro- 
duced originally by the resistance of the air acting on the inchned 
planes formed by the grooves, on the same principle as the rotation 
of the sails of a windmill. These considerations led the author to 
conceive the possibility of giving the spiral motion to grooved shot 
flred from a plain barrel ; an idea which, he remarks, seems to have 
also occurred to Mr. Robins, who left, however, no clue to enable us 
to discover the nature of his plan. He accordingly commenced a 
series of experiments for the purpose, and, abandoning all idea of 
success with spherical shot, adopted the cylindrical form. His first 
trials were made in the summer of 1821. Hemispherical ends were 
adapted to cylindrical shot, but abandoned, it being found desirable 
so to dispose the weight as to give the greatest possible length to 
the shot ; grooves of various dimensions were tried, and were found 
not to answer when narrow, but required to be wide enough to allow 
their sides to be exposed, from one end to the other, to a current of 
air blowing straight between them. 

In 1822, some further experiments were made at Woolwich, with 
grooved leaden shot fired from musket barrels, and with wooden shot 
from a 5|-inch howitzer, in which the shot, being received on tar- 
gets, or in banks of earth, were in numerous instances found to have 
flown in the manner expected, i. e. point foremost. Similar trials 
with grooved leaden bullets from a plain barrel, were made in 1823, 
to the extent of several hundreds ; and the balls, when well made, 
were always found to fly end foremost. Large wooden grooved shot 
were also fired from a 24 -pounder, at Kinsale Fort, and on some oc- 
casions by night with lighted fusees in their sides, by which con- 
trivance it was distinctly seen that the spiral motion was acquired 
and maintained steadily throughout their flight. 

Having thus proved the possibility of commimicating the spiral 
motion to a grooved shot from a plain barrel, it next occurred to the 
author, that a shell so constructed, and flying always with one end 
foremost, might be made to explode by percussion. This he accom- 
plished by forming his shell into a cylinder terminated by a conical 
apex, in which is formed a vent communicating with the cavity of 
the shell. This vent is plugged with an iron peg, under which is 
placed a pellet of percussion powder, and which, on the point of the 
cone striking a hard substance, is driven in and ignites the percussion 
powder, which immediately communicates with the bursting charge. 

Several shells of this construction were fired against Kinsale Fort 
from a 24 -pounder, and exploded on striking it ; and the author goes 
on to describe a great variety of trials with iron shells of difl^erent 
sizes, and fired under difl^erent circumstances, both at Kinsale Castle 
and Leith Fort, in all of which a considerable amount of success was 
obtained, and in some cases the explosions of the shells took place 
on striking at 800, 850, and even 1200 yards. 

Further experiments were tried at Woolwich in 1826, on the hull 
of a 28-gun ship, during three successive days. Out of thirty-one 
shells fired at her, at various ranges from 330 to 450 yards, eleven 
exploded on striking; one of which took effect on the mainmast and 
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eet it on fire, and the rest did more than usual execution in tlie hall of 
the vessel. Others were fired against a bank and target at 800 yards, 
and when dug out were found, in several instances, point foremost. 
The author concludes this paper with some observations on the 
theory of such shells, and with remarks on their proper shape and 
proportions, and the practical purposes to which they may be appli- 
cable. 

On the relative Powers of various metallic Substances as Conductors of 
Electricity. By Mr, William Snow Harris, of Plymouth, Surgeon. 
Communicated by J. Knowles, Esq. F.R.S. November 14, 1826. 
Read December 14, 1826. [Phil Trans. 1827, p. 18.] 

The principle on which the author proposes to found a numerical 
estimate of the conducting powers of metallic bodies, is, that these 
powers are in some inverse ratio of the heat evolved during the pas- 
sage of an electric charge through them ; and his mode of applying 
this principle to practice, consisted in the inclosure of wires of the 
different metallic bodies to be examined, in a given volume of air 
contained in a glass vessel, and pressing on a column of coloured 
liquid in a tube of small diameter communicating freely with it. 
The heat developed in the wire by the discharge of a battery of 
given surface charged to a given tension, being communicated to the 
air in the globe, expands it, and raises the liquid in the tube through 
a space, which, being read ofi^ on an attached scale, becomes a mea- 
sure of the heat. 

After describing the precautions used to insure results comparable 
wjth each other (such as those employed for obtaining an equal 
electric discharge in each experiment from a battery of 25 square 
feet of coated surface, the drawing of all the wires through the same 
holes to secure this exact equality of diameter, &c.), he proceeds to 
state the results of an extensive series of experiments. The simple 
metals tried were copper, silver, gold, zinc, platinum, iron, tin, and 
lead ; and the heats evolved from each were found to be in the order 
in w^hich they are here set down, that from copper being the least, 
and from lead greatest, of all the substances tned, being in the pro- 
portion of 6 to 72, or 1 to 12. The following are the principal con- 
clusions to which his experiments have led him. 

The conducting powers of silver and copper are alike, also those 
of iron and platinum, and those of zinc and brass. That of lead and 
tin, he states as being in the ratio of 2 : 1, being an obvious inversioij 
of the ratio, and the same he observes of zinc and gold. Gold tp 
copper, he states as 2:3; zinc to copper or silver, as 1 : 3; platinum 
or iron to copper or silver, as 1 : 5; tin to copper or silyer, as 1 : 6 ; 
and lead to copper or silver, as 1 : 12. 

The conducting powers of metals when alloyed are variously af- 
fected. Thus, the conducting power of gold and copper, or gold and 
silver, when alloyed together, is worse than that of either metal sepa- 
rately, and the diiFerence increases with the quantity of the metal of 
inferior conducting power present. On the other hand, alloys of 
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copper and silver, in all proportions, have the same conducting powers 
"with each of those metals separately ; while in alloys of tin and lead, 
the heat evolved is a mean of that of the heats evolved from each 
metal separately, taking into account the relative weights of each 
metal present in the alloy. 

He observes, further, that very small quantities of alloy influence 
materially the conducting power. Thus he found that wires, drawn 
from foreign gold coins, reputed to be very pure, conducted much 
worse than when drawn from the same gold refined. 

The substitution of a flattened for a cylindrical wire, or the sepa- 
ration of the latter into four smaller wires, were found to have no 
influence on the quantities of heat developed. 

On the Expediency of assigning Specific Names to all such Functions 
of simple Elements as represent definite physical Properties ; with 
the Suggestion of a new Term in Mechanics ; illustrated by an In- 
vestigation of the Machine moved by recoil, and also by some Ob- 
servations on the Steam Engine, By Davies Gilbert, Esq, M,P. 
V.P,R.S, 8fC, Read January 25, 1827. IPhil, Trans, 1827, p, 25.] 

The author commences this paper by stating the necessity of dis- 
tinguishing by separate appellations all such functions as measure 
the intensity of physical properties, which he considers rendered ob- 
vious by a reference to the controversy respecting motion. The 
subject of this controversy, he observes, was the measure of motion 
itself, it being contended on one hand that the motion of a body is 
always proportional to its weight multiplied by its velocity ; this 
opinion being supported by reference to the properties of the com- 
mon centre of gravity of systems, &c.; while on the other hand the 
aflfections of elastic bodies in collision, and the general law of the 
conservation of living or active forces, were adduced in support of 
the latter measure. No sooner, however, were the terms " momen- 
tum" and " impetus" introduced into the science of mechanics, than 
the opinions of the contending parties were reconciled by the re- 
moval of every ground of dispute. 

In the Bakerian lecture on the force of percussion, read to this 
Society in 1806, he observes, it is remarked, that neither impetus 
nor momentum are usually correct measures of the efiective action 
of machines. The criterion of this is the force exerted, multiplied by 
the space through which it acts, and this measure numerically ex- 
pressed has been denominated duty by Mr. Watt ; and the raising 
of one pound one foot high has been by him made the d}iiamic unit; 
according to which estimate, the duty performed by one bushel of 
coals, of 84 pounds, has been found to vary from 30 to 50 milliotis 
of such units, according to the nature of the engine, and t^e mode 
of combustion. To the measure or function represented by the force 
applied, multiplied by the space through which it acts, the author, 
however, proposes to give the name efficiency, retaining the word duty 
for a similar function, indicative of the work performed ; and by a 
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comparison of these two functions, viz. the efficiency expended on, 
and the duty performed by, any machine, an exact measure of its 
intrinsic work will be obtained. 

The author then proceeds to instance the utility of this new term 
in investigating the mechanical value of the recoil-engine ; and by an 
algebraic process, taking every thing most favourable to the engine, 
arrives at the conclusion that the duty cannot, even in the best state 
of its action, materially exceed half the efficiency, and that in con- 
sequence it can never be used with advantage, the water-wheel and 
the pressure- engine offering much greater duties ; while the wheel 
possesses the advantage of preserving a uniformity of efficiency during 
its whole action, which is not the case with the recoil-engine. And 
these considerations lead him to remark on the impossibility of car- 
rying into effect a plan proposed by some eminent engineers for ap- 
plying steam on a principle of recoil. 

To estimate the efficiency of steam acting uniformly with its en- 
tire force, the author assumes from experience that a bushel of coals 
can convert into steam 14 cubic feet of water, occupying 1330 times 
that space in the state of steam, and therefore lifting an atmosphere 
incumbent on the surface of the water uniformly to 1330 times its 
depth; thus giving an efficiency of about 39 millions of pounds, 
raised one foot high. From this he concludes (all deductions made), 
30 millions would probably be the utmost attainable limit of duty, 
but for two expedients ; 1st, causing the steam to act expansively, 
after exerting its whole force through a certain part of the cylinder ; 
2ndly, raising its temperature, by an increased expense of fuel, much 
above 212°. 

Both these means are considered, and occasion is taken to compare 
the efficacy of the methods invented by Messrs. Watt and Homblower 
for the former purpose, the preference in point of simplicity and ad- 
vantage being given however to the former. With regard to the 
latter, it is concluded that in certain cases, advantage is really gained 
by the use of strong steam. The author then alludes, with appro- 
bation, to a method recently attempted, where a small quantity of 
water is forced at each stroke into a minute boiler ; presenting, how- 
ever, a very large surface, in proportion to its capacity, and kept at 
an equable high temperature by immersion in fused metal. But he 
considers the greatest hopes of increased power to rest on the appli- 
cation to mechanical purposes of some fluid more elastic than the 
vapour of water, according to the suggestion of the President, in the 
Philosophical Transactions for 1823. 

The author concludes this paper by a statement of the duties ac- 
tually performed by the engines in Cornwall ; from which it appears 
that several of the large engines there at work are actually perform- 
ing a duty greater than the whole efficiency of the steam, unaided by 
expansive working or high pressure, on the assumptions here made ; 
while others, apparently similar in every respect, fail of performing 
half that duty, — and no satisfactory cause has been assigned for that 
important difference. 
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The Croonian Lecture for 1826. By Sir Everard Home. Bart, V.P,R.S: 
Read November 16, 1826. [Phil. Trans. 1827, p. 39.] 

The author states the subject of this lecture to be, "an inquiry 
into the mode by which the propagation of the species is carried on 
in the common oyster, and the large fresh-water muscle." 

After noticing the agreement of these animals, in the circumstance 
of their ova becoming the nuclei on which pearls are formed, he ob- 
serves that they disagree in the process gone through before the 
young is completely formed. The mode of propagation of the oyster 
he regards as more simple than that of many plants ; and the pro- 
cesses, as gone through in much shorter time. 

In describing the mode of breeding of the oyster, the author first 
observes that we labom* under considerable disadvantage in the in- 
quiry in this country, from the prohibition of their sale during the 
spawning season ; from which, however, he was relieved by a weekly 
stipply of oysters from a private bed; 

He first describes the two ovaria, which he states to lie immediately 
within the membrane that lines the two shells, having the liver be- 
tween them, whose structure resembles so closely that of the ova- 
rium containing ova, as only to be distinguished by their colour and 
situation. In March, the ova were large enough to be visible in the 
field of a microscope, and were spherical ; as they enlarge, that mem- 
brane to which they are attached becomes thickened. In June, 
they have attained their full size, and are seen surrounded by a white 
liquor, which the author regards as impregnating fluid. At the time 
of their detachment a tube is seen, not to be detected before, origi- 
nating by an opening between the two ovaria. This is the oviduct ; 
and the embryo, when it enters it, has already acquired a shell. About 
the end of June, the young begin to leave the ovaria, and at the end 
of July none are found, either in them or in the oviduct. 

The author then observes, that the oyster seems to form an ex- 
ception to the general rule observed by other fish, — being out of 
season, and having no flavour during the time that the ovaria are full 
of ova. In fact, howBver, the breeding season of oysters, when the 
ova are getting ready for impregnation, is March or April ; while in 
June or July they may be said to have spawned, the embryo being 
then received into the mouth of the oviduct. 

In the fresh-water muscle the ovaria resemble, in situation and 
appearance, those of the oyster ; and the ovaria are the same size 
before impregnation, which in them also happens in the ovarium. 
They are completely formed about the 10th of August, and about the 
20th are detected passing into the oviduct ; and about the 12th of. 
September have all arrived there. That they are previously impreg- 
nated is evident from the ovum having been formed into a vesicle, 
through which the embryo may be seen opening and shutting its 
shells. The author here notices a curious phenomenon, many of 
the young being seen in this state, turning round and round as on a 
centre. Mr. Bauer ascertained that this motion is produced by a 
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worm, which gets into the vesicle, and performs these revolutions 
while feeding on the young muscle, carrying it round with it, though 
itself invisible. 

The young remain in the oviduct, which is like a honey-comb, 
till they arrive at the size fitting them to provide for themselves; and 
leave it in October and November ; and when ready to leave it a 
canal is formed, through which they pass out, — an operation facili- 
tated by the motion of the foot of the parent, which is partly sur- 
rounded by the oviduct. 

On a newly discovered Genus of Serpentiform Fishes. By I. Har- 
wood, M,D, F.L.S. Professor of Natural History in the Royal In- 
stitution of Great Britain. Communicated by Daniel Moore, Esq. 
F.R.S. Read February 1, 1827. IPhil. Trans. 1827, p. 49.] 

Dr. Harwood begins this paper by observing, that in no department 
of natural history have descriptions been more unsatisfactory than 
such as relate to certain productions of the ocean, which, from the 
immeasurable depths which conceal them, and absence of the cir- 
cumstances best adapted to their multiplication, very rarely present 
liiemselves to our notice. It is to this rarity of opportunities for 
exact examination that we are to attribute the wondeifiil accounts of 
sea-monsters, which have from time to time appeared, such as the 
Kraken, the Sea Serpent, &c. 

The author, after this preface, proceeds to describe a very extra- 
ordinary marine animal, taken by Captain Sawyer, of ^e ship 
Harmony, which was in pursuit of the bottle-nosed porpoise, in lat. 
62° N., and 57° W. long. He observed a body floating on the 
water, which he at first took for an inflated seal-skin, but on a nearer 
approach it proved to be a living animal. Exhausted by unavailing 
efforts to gorge a fish, seven inches in circmnference, it silowed itself 
to be taken, and was preserved by Captain Sawyer in rum. On a 
cursory view it might be taken for an extraordinary kind of sea- 
serpent, and this idea would be even supported by a closer exami- 
nation of parts of its structure. • 

It offers points of discrepancy, however, from the several genera of 
animals nearer allied to it, so important as to entitle it to a distinct 
place in classification, especially as regards the jaws, which, with 
the exception of the apparent want of interarticuhir bones, are truly 
serpentiform, and firom the possession of an enormous elastic sac, 
which is seemingly a receptacle for air only. The first of these cha- 
racters seeming to the author least liable to vary, he suggests the 
term Ophiognathus as applicable to the genus. 

He then proceeds to give a technical zoological description of the 
genus, and to state the points in which it essentially difi^rs from the 
genera nearer allied to it, after which he gives a more special de- 
scription. 

Its body is of a uniform purplish black, except the filamentous ex- 
tremity of the tail, which is much lighter. Its total length 4 feet 
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6 inches. Its enlarged and extremely elastic pharynx commences 
with the enormous sac, or air-vessel, which extends ahout 20 inches 
from the snout. It is so delicate that it could not he fully inflated, 
hut when partially so, measured ahout 9 inches in circumference, he- 
low its union with the tail, and its greater diameter, including the 
slender hody of the animal, 4 inches. 

At ahout an inch from its termination it is perforated hy the rec- 
tum, and its tenuity rendered that and the other intestines easily 
traced. They appear to he sustained heneath the very imperfect 
rihs hy a memhranous expansion, not heing a£fected in position hy 
inflation of the sac. 

The skin all over the hody is particularly soft and shining. The 
spiracula are large, irregularly oval, and tmprovided with external 
rays, and their edges partially conceal on each side three tufted 
hranchiae, at ahout 5^ inches from the snout. The fins are all very 
small. In the pectonil ones is a peculiarity not found in other ap- 
odal genera, heing chiefly composed of an ailipose disc, which is tei*- 
minated and nearly surrounded hy a narrow radiated memhrane, in- 
stead of the latter originating from the body immediately. The tail, 
after the termination of the dorsal fin, hecomes a slender tape-like 
filament, nearly 20 inches longer ; and ahove this point some minute 
filaments take their growth from it. The anal fin commences where 
^e sac terminates, and ends 14 inches from the end of the tail. 

The most curious parts of the animal are, however, the head and 
jaws. It has no tongue ; the teeth are disposed in a single row 
above and below. TTie ossa palati are destitute of teeth, and the 
jaw-bones are so long, and their articulation so loose, as to be sus- 
ceptible of distention beyond any other animal, not excepting the 
rattle-snake ; and when fiilly distended they describe a large circle, 
and appear but the opening of an ample sac. 

The author illustrates his description by three figures, and con- 
cludes by observing that the Ophiognathus is one of the most vora- 
cious of the inhabitants of the ocean. Its entire form would indicate 
great swiftness of motion, performed doubtless by the same sinuous 
inflections in water, which excite our admiration in serpents on land. 
In what manner its pouch is employed in its economy he does not at- 
tempt to determine, nor to decide whether it be capable of secreting 
the contained air, or whether water be allowed to enter it. 

An Examination into the Structure of the Cells of the Human Lungs ; 
with a view to ascertain the Office they perform in Respiration. 
By Sir Everard Home, Bart. V.P.R.S. Illustrated by Micro- 
scopical Drawings from the Pencil of F. Bauer, Esq, F.R.S. Read 
February 8, 1827. [Phil. Trans. 1827,;?. 58.] 

The author commences this paper by remarking that the subject 
of respiration has been hitherto regarded as belonging rather to 
chemistry than to anatomy ; hut that he finds reason to believe that 
process to be more simple than is imagined, and more within the 
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• reach of anatomical than chemical investigation. The present theory 
among chemists, he states, is, that respiration decarbonizes the blood, 
a volume of oxygen and nitrogen being at each inspiration received 
into the lungs, and returned, measure for measure, the oxygen only 
being partly cqnverted into carbonic acid ; thus proving, as they sup- 
pose, that no part of the atmospheric air breathed is retained. 

This theory he considers as satisfactory, supposing it supported by 
the structure of the lungs themselves, and taking it for granted that 
the blood requu?es no other change for its purification. But when it 
was devised, no accurate examination of the cellular structure of the 
lungs had been set on foot ; and it is the object of this paper to ex- 
plain their mechanism, and see how far it is fitted for the processes 
this theory requires. 

The author began by inquiring into the circulation of blood through 
the lungs ; and by the aid of Mr. Russel procured injections of their 
veins and arteries, capable of being rendered objects of microscopic 
investigation by Mr. Bauer. 

The first fact discovered was, that though an injection introduced 
by the pulmonary artery was found to return by the trunks of the 
pulmonary veins, yet, when thrown in by the veins, it does not re- 
turn by the arteries. 

The next fact ascertained was, that the distention of the air-cells 
produces an interruption between the arterial and venal circulation, 
the blood being carried no further than the small arterial branches 
surrounding the air-cells. 

The author then proceeds to describe the air-cells and parts sur- 
rounding them, from drawings made by Mr. Bauer. The branches 
of the pulmonary artery, accompanied by larger and more numerous 
branches of the pulmonary vein, are seen ramifying behind the in- 
ternal membrane of each cell. The latter have valves at regular iur 
tervals, and there are also numerous absorbents supplied also with 
valves. The injection was found to have stopped short of the termi- 
nation of the artery, and the space beyond to be filled with gas. 

After this description, and after expressing his obligations to Mr. 
Dollond for his improvement in the microscopes used by Mr. Bauer, 
the author proceeds to deduce his conclusions, which are unfavour- 
able to the received doctrine of simple decarbonization, conceiving the 
structure thus developed as better adapted to receive supplies from 
the atmosphere, and transmit them to the heart. He considers that 
the carbonic acid, detected by Professor Brande, in urine and per- 
spirable matter, must have been formed in the blood circulating 
through the arteries, and have derived its oxygen from the lungs. He 
considers, further, that the carbonic acid carried off in respiration, is 
furnished from such venous blood as has acquired it during the pro- 
cess of digestion ; having known on a former occasion that soon sifter 
that process has been begun, the oxygen employed in it unites with 
carbon. 

He finally remarks that, for carrying on the functions of life, and 
for supplying oxygen and removing carbon, respiration is necessary. 
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but is not required for the simple continuance of life when no action 
is going on ; and illustrates this opinion by the instance of the com- 
mon garden snaU. 

Remarks on a Correction of the Solar Tables required by Mr. South's 
Observations. By G. B. Airy, Esq. M.A. Fellow of Trinity Col- 
lege, Cambridge, and Lucasian Professor of Mathematics in the 
University of Cambridge. Communicated by Dr. Young, F.R.S., 
8fC. Read February 15, 1827. IPhil. Trans. 1827, p. 65.] 

The discordancies observed by Mr. South between the sun's right 
ascension, as deduced from observation, and those given in the Nau- 
tical Almanac, follow a law so simple as not to allow of their being 
regarded as errors of observation, or arising from any casual cause, 
but justify us in attributing them to imperfections in the solar tables, 
with the exception of three days, in which there seems to be some 
ground to suspect error of computation. 

A single inspection of these discrepancies, Mr. Airy observes, suf- 
fices to show that they arise almost entirely from an error in the epoch, 
and an error in the place of the perigee. From the peculiar form of 
the tables in Vince's Astronomy, which give great facility to the in- 
troduction of an error in the excentricity, he was induced at first to 
suspect that one might exist ; but on calculation found the error in 
the equation of the centre so small as to be entirely insensible. He 
then proceeds to detail the process by which, from Mr. South's ob- 
servations, he has deduced the amount of the several errors, which 
consist in regarding the epoch, the mean anomaly, and the equation 
of the centre, as erroneous by three very small unknown quantities, 
and forming as many equations of condition for determining them as 
there are observations. These combined and resolved, so as to give 
the most probable result, lead to the conclusions, first, that the cor- 
rection of the equation of the centre is evanescent ; secondly, that 
the epochs of the sun must all be increased by 9", and the epochs of 
the perigee each by 1' 48". 

On the mutual Action of the Particles of Magnetic Bodies, and on the 
Law of Variation of the Magnetic Forces generated at different 
Distances during Rotation. By S. H. Christie, Esq. M.A. F.R.S, 
Read February 15 and 22, 1826. IPhil. Trans. lS27,p. 71.] 

The results obtained by the author, described in a former commu- 
nication, when a copper disc was made to revolve under a magnetized 
needle, appearing to him not likely to lead to an accurate knowledge 
of the law of magnetic attraction, developed during rotation, from the 
eflfect of lateral attraction ; he was induced to resume the inquiry, 
substituting a ring for a disc, expecting that, as no lateral forces 
would here be called into action, the results would be more uni- 
form, and in this expectation he was not disappointed. One of the 
first phenomena encountered by him in this research, was a very 
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gretit diminutieii ti magnetic force, when a iing of the same weight 
was substituted for ia disc; and pursuing this point of inquiry, he 
found that in all cases of solution of continuity, not only by cuts in 
the direction of radii from the centre, but in concentric annuli or 
Qtherwise, there is always a great loss of force, the magnetism of the 
whole being always much greater than the sum of that of the parts. 
He describes in detail these experiments, and the apparatus used for 
them. His method of estimating the intensity of the force developed, 
was by suspending the body, set in rotation by a revolving magnet, 
by a wire, and preserving a constant velocity of rotation in the mag- 
net, to note the time when the velocity acquired by the disc, was 
just destroyed by the torsion of the wire, and the disc just began to 
Devolve in a contrary direction. Applying analysis to the dynamical 
problem arising, he thence deduces the intensity of the force urging 
the suspended body. Applying the resiilting formula to the experi- 
ments, he finds> in almost all cases, a small diminution in the inten- 
sity of the force as the arc of rotation increases, which he attributes 
to a very minute degree of magnetism accumulated in the disc, and 
retained by it till the revolving magnet comes round again. 
■ In reasoning on the experiments detailed, Mr. Christie concludes 
^at the greatest developement of magnetism in a disc, subjected to 
tiie action of revolving magnets, takes place when the axes of the mag- 
nets are vertically under points bisecting the radii, and that the mag- 
netism decreases very rapidly as they approach the edge ; thus indi- 
cating that for a fidl development of magnetism, a continuity of 
fltibstance, in all directions from the point acted on, is principally re- 
quisite. This result is corroborated in a striking manner by the effect 
produced by concentric circular cuts in the disc, leaving the interior 
attached to the exterior in several places. On successively destroying 
these points of connexion, a very great diminution of force is perceived. 

The effect of removing, by a circular concentric cut, the interior of 
a disc, appears to be, to destroy or prevent the developement of sL 
quantity of force directly proportioned to the mass removed, the mag- 
nets acting at a constant difference from the centre ; and reasoning 
from this and other phenomena, Mr. Christie concludes that the re- 
duction of the disc, by concentric and radiating cuts, into very small 
portions, though not actually to powder, would render its magnetism 
quite insensible. 

The author next proceeds to investigate, by experiments of the 
same kind, the law of variation of the magnetic force regarded as de- 
pending on the distance of the revolving magnets from the suspended 
Body, which in this case was a cylindrical annulus of copper, about 1 
in^h in breadth, 10 inches in intemaldiameter, and ^inch thick, weigh- 
ing 32*375 ounces troy ; and the axes of the magnets were made to 
revolve during the whole series of experiments, with an imiform velo- 
city of £ve turns per second, exactly under the middle of the breadth 
of the annulus, being fixed vertically with their south poles upwards* 
He assumes, first, that the action of each magnet may be referred to 
ft. single point near its extremity; secondly, that ^e action may 
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also be referred to a single point or pole in the copper ring, some- 
what in arrear of the point vertically over the magnet, as a conse- 
quence of the principles proposed by other writers on the same sub- 
ject ; and, lastly, that the mutual action of these poles on each other 
is inversely as the 4th power of their distance. Assuming then a 
formula with indeterminate co -efficients expressive of these condi- 
tions, and determining them by comparison of the assumed with the 
observed forces, he finds that the effect of a variation of distance 
from I an inch to 2^ (which causes a diminution of force from 
1982*5 to 11*375, the ratio of nearly 200 to 1,) can be represented 
within a 40th of the whole force, in the extreme case where the ob- 
servations are liable to the greatest errors, and in all other cases to 
the 100th part of the force; so that he considers this law as esta- 
blished by experiment. The same operations give the values of the 
assumed constants ; and it may be remarked tiiat these agree very 
nearly as deduced from different experiments, and that as a mean 
result, we may state the distances of its pole from the extremity of 
each magnet, at 105 thousandths of an inch ; and the distances by 
which the pole of the disc is in arrear of that of the magnet, with 
the velocity employed, at about four tenths of an inch; and the intro- 
duction of this element gives a considerable increase of coincidence 
between observed and computed results. 

The author next proceeds to apply similar processes of assump- 
tion and calculation to the case where the magnets were made to 
revolve horizontally under the ring, with their poles of the same name 
adjacent. In this case his observations also lead to the conclusion 
of a law of force, varying inversely as the 4th power, instead of the 
inverse square of the distance, between the poles of the magnets 
and the corresponding poles in the ring. 

He now reversed the experiments, suspending the magnets over the 
ring in a vertical position, and making the ring revolve below them 
till the magnets had attained a state of equilibrium, between the force 
of the disc in one direction, and that of torsion and their own di- 
rective force in the opposite. The same result is still obtained from 
this experiment, viz. a variation of the force as the inverse 4th 
power of the distance. 

Mr. Christie next enters into an analytical investigation, having for 
its object to ascertain how far the principle of time being required 
for the developement of magnetism will account for the phenomena ; 
and the conclusion to which he arrives is, that it will do so satisfac- 
torily. In the course of these investigations, he is led to conclude 
that, in ceitain cases, a retrograde rotation in the suspended disc 
might take place ; and suggests the great confirmation such a fact, 
if observed, would afford to this theory. 
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Corrections to the Reductions of Lieutenant Foster's Observations on 
Atmospherical Refractions at Port Bowen; with Addenda to the 
Table of Magnetic Intensities at the same Place, By Lieutenant 
Henry Foster, R.N, F.R.S. Read March 22, 1827. [PAiY. 
Trans. 1827,;?. 122.] 

The error of which this paper contains a correction, consists in 
the adoption of one exact second in arc, for the value of a division 
of the long level of the repeating circle with which the observations 
were made by the author for determining the amount of atmosphe- 
ric refraction at Port Bowen, an account of which is published in 
the Transactions of the Royal Society for 1826, Part IV. ; whereas 
the true value is 10"* 9 in arc. The error was discovered by Captain 
Kater, who had occasion to use the instrument, and by him com- 
municated to the author, who immediately took measures to ascer- 
tain the fact; and having, in Captain Kater's presence, convinced 
himself of its reality, hastened to make the necessary recomputa- 
tions of the Tables a£fected by it, and to submit them, so corrected, 
to the Society ; explaining at the same time the error to have arisen 
from erroneous information, given him at the time of receiving the 
instrument, which being the same with that used by Captain Sa- 
bine in his pendulum experiments, he took no steps to examine the 
point ; as it never once occurred to him that there could be a doubt 
on the subject. The Tables affected by this error are the 7th, 8th, 
5th, 10th, 11th, and 12th; and the corrections, which fortunately 
in the three former Tables do not exceed 6", and in the three latter 
do not amount to 2'', are stated. 

The author observes, in a postscript, that the observations given 
by Lieutenant Ross, at the end of the paper alluded to, must be now 
wholly rejected, in consequence of the original observations involv- 
ing the erroneous datum dependent on the level being left on board 
the Fury at the time of her loss. 

He concludes by requesting the Society's acceptance of the ther- 
mometer employed by Captain Parry and himself in the observations 
in question, which was prepared with every possible care by Mr. 
Daniell for the purpose. 

Corrections of an Error in a Paper published in the Philosophical 
Transactions, entitled, " On the Parallax of the Fixed Stars." By 
J. F. W. Herschel, Esq. F.R.S. Read February 22, 1827. [PAtV 
Trans. 1827,;?. 126.] . 

This notice is destined to rectify the consequences of an error in 
a formula deduced in the paper alluded to, which was pointed out in 
the errata to the Fourth Part of the Philosophical Transactions for 
1826, by the re-computation of the table accompanying it, which 
table so re-computed is annexed. 
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On a new Form of the Differential Thermometer, with some of its Ap- 
plications, By William Ritchie, A.M. Rector of Tain Academy, 
Communicated by J. F. W. Herschel, Esq, Sec, R.S, Read De- 
cember 21, 1826. IPhil, Trans. 1827, j^. 129.] 

The instrument described by Mr. Ritchie in this paper, consists of 
two hollow cylinders of tin-plate, of large diameters in proportion to 
their height, placed with their bases parallel to each other, and at a 
moderate distance, and connected by a glass thermometer-tube, con- 
taining a coloured liquid, and in the form of an inverted syphon, 
after the manner of tiie photometer described by the same author in 
the Philosophical Tiinsactions for last year. ITiis instrument being 
placed between two sources of radiant heat, at such distances that 
the coloured liquid shall remain stationary in the tube, fixes the 
distances of equal radiation, from whence tiie radiations at equal di- 
stances may be calculated, supposing the law of the decrease of heat 
by radiation known, and vice versd, supposing the ratio of the heats 
radiated at equal distances known, the law of radiation may be ex* 
perimentally investigated. 

As instances of the application of this instrument to experimen- 
tal purposes, the author relates several experiments on iron balls, 
equally heated, and exposed at such distances as to subtend equal 
apparent diameters at the faces of the cylinders. From these he 
concludes that the law of the decrease of heat, as the inverse squares 
of the distances, is founded in fact. When, however, the heated 
bodies exposed had flat surfaces corresponding to those of the sur- 
faces of the cylinders, he found a less rapid law of decrease to hold 
good ; from which he concludes, that a constant portion of heat is 
radiated directly out from the surface without divergence, because 
an equal quantity, added to both terms of a ratio of greater inequa- 
lity, as is well known, diminishes the ratio. 

On the Structure and Use of the Submaxillary Odoriferous Gland in 
the Genus Crocodilus, By Thomas Bell, Esq, F,L,S, G,S, Com- 
municated by Sir Everard Home, Bart, V,P,R,S, Read March 1, 
1827. IPhil, Trans, 1827,;?. 132.] 

The author begins by remarking on the general inattention j)re- 
vailing among anatomists, to such glands as produce anomalous se- 
cretions, required only by the peculiar and exclusive habits of the 
animals possessing them. A gland of this kind subsists beneath the 
lower jaw of the alligator and crocodile. It is situated on each side, 
and secretes an unctuous substance of a strong musky odour. 
Neither its structure nor its probable object have yet been considered 
with any care, till the author, about two years ago, discovered in it a 
structure which he thinks is without a parallel in the glandular system 
of other animals. His observations were made on the common alligator 
of America. In this animal the external orifice of the gland is situated 
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about two thirds of the length of the lower jaw backwards from th,e 
symphysis, being a longitudinal slit a little within the lower edge 
of the basis of the jaw, and through it exudes an unctuous substance 
of the consistence of suet and the smell of musk. During warm 
weather, when the animal feeds freely, the secretion is copious ; but 
in winter is much diminished in quantity, and less powerful in scent. 

The gland, on removing the integuments, is seen lying between the 
skin and under-surface of the tongue. It consists of a simple follicle 
or sac, of a blueish colour, and an elongated and pyriform shape. In 
an alligator four feet in length, it is about half an inch long and one 
sixth in diameter. It is lined with a soft secreting membrane. 

The gland is enveloped by extremely fine, delicate, muscular 
fibres, disposed obliquely, and consisting of two fasciculi, passing re- 
spectively over and imder the gland, and uniting at its base into a 
long slender round muscle, which, after making a slight curve for- 
wards, proceeds directly back to the corner of the os hyoides, to 
which it is closely united; and following the course oi another 
muscle apparently ideatical with the mylo-hyoideus in mammifera. 
The use of the muscle seems to be to bring the gland into a proper 
position for discharging its contents, and to operate such discharge 
by its pressure. 

The author, taking into consideration the situation of the gland 
near the mouth of the alligator, its predatory habits and voracity of 
fish, and the well-known partiality of fish for odoriferous oils and 
extracts, conceives that the use of this secretion is to act as a bait, 
and attract the fish to such a position that he can easily seize on, them, 
in his usual way of seizing his prey, by snapping sidews^ys at them. 

On the Permeability of Transparent Screens of extreme Tenuity by rO' 
diant Heat, By William Ritchie, A.M. Rector of Tain Academy, 
Communicated by J F. W. Herschel, Esq, Sec. R.S, Read March 
8, 1827. [Phil, Trans. 1827, jo. 139.] 

The author states in this paper, that invisible radiant heat, from 
sources at elevated temperatures, freely permeates thin transparent 
screens in the same manner as light ; but that as this doctine, esta- 
blished by Profesor Provost and M. de la Roche has been contro- 
verted, he thinks it necessary to demonstrate it by fresh experiments : 
to this end he covered a small aperture with a film of glass almost 
iridescent, and keeping it constantly cold, by Wowing on it, below 
the temperature of ambient air, he found that an air-thermometer oa 
one side of it was not affected by a heated iron ball on the other, if 
the temperature of the ball was low; but that as this temperature was 
raised, though not to the point of visible ignition, the effect on the 
thermometer became sensible and even considerable. 

In another experiment, two air-thermometers, having theiar bulb^ 
transparent, and as thin as possible, were placed equidlstai^t firom a 
heat^ ball just ceasing to be visible in the dark. The on^ was clear. 
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die other coated inside with a thin film of pounded charcoal. Hie 
latter was most afFeoted. 

In a third experiment, a frame of glass threads, or fine wire, placed 
vertically, was coated with a film of diluted white of egg, applied 
with a broad hair brush, and kept constantly at the same tempera^ 
ture by applying it fresh and fresh. Then, exposing a heated baE 
on one side, and an airTthermometer on the other, no effect was sen- 
sible on the latter, when the temperature of the ball was low, but 
when just invisible in the dark the effect was very sensible. 

The author also finds that this effect is greater than in the case of 
glass, and that liquid screens are more permeable to heat than solid 
ones. He also found that little difference of effect is observed whether 
the screens be near to or far from the heated ball, cateris paribus ; 
and this he considers as demonstrating that the effect was not due 
to secondary radiation from the screen. 

On the Derangements of certain Transit Instruments by the effects of 
Temperature, By Robert Woodhouse, A.M, F.R.S, 8fC, Read 
April 26, 1827. IPhil, Trans, 1827, p, 144.] 

In the Philosophical Transactions for 1825, the author alluded tQ 
the derangement of the Cambridge transit instrument, larising frpn^ 
unequal expansion of its braces,, establishing, as he conceived, the 
fact and cause of such derangement ; and in a subsequent paper in<» 
stanced its effect in one case as altering, by no less than 20 '^ th<^ 
time of the passage of the pole star oyer the wires. In consequence 
the removal of the braces was resolved on, but from one cause o|r 
other delayed ; but the author considers good to have arisen froift 
this procrastinatiofli, as enabling hii33L to make further experiments, 
which he was led to dp, in consequen^cje of Mr. South's observation^, 
which lead to conclusions opposite tq^ those deduced by himself. Tp 
satisfy his own miAd, therefore, he instituted the series of experi- 
ments described in this paper. 

His first care wijis to determine precisely, by a series of transits^ 
the polar intervals between the wires of his eye-piece. He then ob^ 
served the pole star at its lower culmination, and after its passage 
over the middle wire^ applied a warm blanket to the upper eastern 
and lower western biraoe, and found that a deviation of the telescope 
to the west had taken place, such as to alter the passage over th^ 
remaining wires nearly 19 seconds, and ii^tiie direction corresponding 
to the expaBusion of the braces. Another observation, under mpr^ 
favourable circumstances, gave a similar result; viz. 18 second^ pf 
retardation. 

In another experiment the warm, blankets were applied to the 
upper western and lower eastern braces^ when deviations appeajced 
to have t^ea place to the extent of 36, 29, and 27 seconds in the 
respective passages over the 5th, 6th, and 7th wires. 

In another trial the passages over the three first wires were pb- 
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•erved, and warm blankets were then applied to both the western 
braces, and a deviation to the west, though not above one third of 
that arising from their application to the alternate braces was the 
consequence, indicating the difference, not the sum, of the actions 
in the two cases ; and in this experiment it is very unlikely that the 
two braces should have been equally heated. 

The next experiment was varied by observing the passage over the 
Ist and 2nd wires, then warming the upper western brace, and ob- 
serving it on the 3rd, 4th, and 5th wires, allowing the instrument 
to cool, then again warming the lower western brace to a yet greater 
degree, and observing on the 6th and 7th wires. The result was a 
deviation to the east, caused by the first warming, a return to its mean 
state, and then a deviation to the west from the second warming. 

The experiments were varied by holding the braces some time in 
the hand, and with similar results. 

From these details, the author concludes that the partial heating 
of the diagonal braces, or of any one of them, deranges the Cam- 
bridge transit instrument, according to the reasoning in his former 
paper ; and that this cause may, in certain instruments, and under 
certain circumstances of temperature, produce balancing eflFects, — 
thus giving an appearance of inflexibility which, under other cir- 
cumstances, would not subsist. 

He then enters into a consideration of the circumstances of Mr. 
South's experiments, in which, as the braces on the same side were 
equally heated, the difference of temperature in the upper or lower 
parts of the tube alone could have operated, and might produce an 
insensible effect. He combats the idea that the apparent rigidity of 
Mr. South*s instrument arose from its peculiar construction ; as the 
Greenwich transit, which is similar, and by the same artists, has been 
found by the assistants, on holding the alternate braces in their hands, 
to undergo a considerable deviation by the test of the meridian mark. 
But to be more sure of the nature of the result produced, he requested 
the Astronomer Royal to try with the Greenwich transit the first 
experiment mentioned in this paper. He did so, and the results were 
found to be in accordance with the views entertained by Mr. Wood- 
house, and are here stated. He concludes this subject by inviting 
Mr. South to an experiment, decisive, as he conceives, of the ques- 
tion as far as concerns his instrument, viz. to observe the passage of 
Polaris in October with one brace exposed to the sun. 

On the subject of the sun's transits, he declares himself unwilling 
and unprepared to enter, and states himself to have found a difference 
between the clock's errors, as determined by the sun and the stars, 
similar to that concluded by Mr. South, and nearly the same in 
quantity. This, he says, may be partly explained by the increase of 
the right ascensions of the stars by three tenths of a second, in late 
catalogues by Mr. Pond, while no corresponding change was made 
in the catalogue from which the solar tables were computed. 

He considers, on the whole, that the differences in question arise 
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partly from errors in the solar tables, and partly from instrumental 
derangement. 

On some of the Compounds of Chromium, By Thomas Thomson, 
ilf .2). F.R.S. L. and E, Professor of Chemistry, Glasgow, Read 
March 29, 1827. [PhiL Trans, 1827, jo. 159.] 

The principal object of this paper is to give an account of a sin- 
gular compound of chromic acid and chlorine, discovered some years 
ago by the author; but in the investigations to which it gave rise, the 
author was led to a more careful examination of the oxides of chro- 
mium than they had before undergone, and to a knowledge of their 
composition. An account of these researches he therefore proposes 
to give in this communication. He begins by describing metallic 
chromium. ITiat used by him was reduced by Mr. Cooper : it was 
white, with a shade of yellow, very brittle, not sensibly attracted by 
the magnet even in fine powder. Its specific gravity was 5*093. 
Nitric acid boiled on it has no effect, and aqua regia scarcely any, 
unless the action be very long continued. When heated, however, 
with a mixture of potash and nitre, it is converted into chromic acid; 
3*14 grains of the metal, thus treated, yielded by solution and pre- 
cipitation 16*23 of chromate of lead, giving for the weight of an 
atom of chromium 3*966, or in round numbers 4*000. The author's 
stock of metallic chromium was so small as to prevent the repetition 
of the experiment. 

The author next describes the green oxide of chromium. This is 
easily produced by the action of de-oxygenizing agents, such as al- 
cohol, sulphurous acid, or sulphuretted hydrogen, on chromate of 
potash. When thus obtained it is in the state of a hydrate, contain- 
ing -\ l-ths of its weight of water, and easily soluble in acids. A mo- 
derate heat, however, expels the water, and leaves the oxide inso- 
luble in any acid. When further heated nearly to redness, it glows, 
or becomes of itself suddenly intensely red hot. Its atomic weight 
cannot be determined from its salts, as it forms none, — at least cry- 
stallizable and definite enough for the purpose ; but as we know that 
of chromic acid to be 6*5, if we can determine the number of atoms 
of oxygen to be abstracted to convert it into green oxide, that of the 
latter will be known. To this end the author deoxidized the chro- 
mate of potash by sulphuretted hydrogen. Hydrosulphuret of chro- 
mium, composed of its ingredients, atom to atom, fell in the state of 
a green powder soluble in acids. The liquor, after driving off the 
redundant gas by heat, was found to be a solution of hyposulphite 
of potash. To avail himself of this fact, however, it became necessary 
to investigate the composition of the hjrposulphurous acid, lliis he 
effected as follows : — he first analysed a crystallized hydrosulphuret 
of soda, formed on a large scale in certain soda-leys, which he found 
to consist of 1 atom bisulphuretted hydrogen, 4- 1 atom soda, -f- 6 
atoms water. Through a solution of this salt he passed sulphurous 
acid, which converted it into hyposulphite, and threw down just half 
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the Bulphur contained in the salt. The ky^osidphite of soda thus 
obtained gave by analysis a per-centage of hyposulphuvoiis acid, 
agreeing with 5 as its atomic number, on which supposition it must 
be regarded as consisting of 2 atoms sulphur, + 1 oxygep ; and this 
composition he states himself to have verified by direct analysis of 
several hyposulphites. From this it is easy to derive the composition 
of the green oxide of chromium, the weight of which thus comes out 
equal to 5. 

After the description of two compounds, the one of chromic acid 
and oxide of chromium, and the other of sulphur and the same oxide, 
obtained by a variation of the circumstances imder which sulphu^ 
retted hydrogen is made to act on the chromic salts, the author pro- 
ceeds to relate experiments in which .protosulphate of iron was used 
as ^e deoxidizing matter. When a solution of this salt is mixed 
with one of chromate of potash, a precipitate falls, consisting of green 
oxide of chromium and peroxide of iron, which, from considerations 
and experiments detailed at large in the paper, appeared to consist of 
four atoms peroxide of iron, and one of green oxide of chromiiun. 

Phosphuret of chromium was formed by subliming phosphorus 
through red-hot green oxide. It is stated by I>r. Thomson to con- 
sist of 1^ atom of phospk(»:us, and 1 atom of the metal. This phos- 
phuret, by digestion in nitiric acid, was converted into phosphate> 
consisting, according to the author, of 1 atom protoxide, and l-i- 
atom phosphoric acid. No sulphuret could be formed by a similar 
process. The author devotes the next section of his paper to a de^- 
tail of several unsatisfactory experiments lor determining the atomic 
weights of chromic acid and the protoxide, by various processes, in 
which only partial decompositions were effected. 

He next treats of the brown oxide. It is prepared by passing 
sulphurous acid through solution of chromate or bi-chron^jate of 
potash. It does not combine with acids ; and when treated witii 
acids, alkalies, or even water, resolves itself into chromic acid and 
protoxide, of which it appears to be either a mixture or a compound, 
far from intimate, in the proportion of 1 atom acid to 6 atoms oxide. 

The next section of this paper is devoted to an account of the 
chloro-chromic acid, a remarkable compound produced by making 
sulphuric acid act on a mixture of 1 90 parts of bichromate of potash, 
and 225 parts of common salt. From this mixture, on applying heat, 
it separates in red fiimes, and distils over in a liquid of a rich deep 
crimson colour, of a sweet astringent acid taste, and strong smell of 
chlorine. Specific gravity neaiiy twice that of water, with which it 
doesL not mix, but which decomposes it, evolving chlorine and pro- 
ducing heat. This liquid dropped into oil of turpentine or alcohol^ 
or when poured on sulphur, sets them on fire ; but (what is remark- 
able) it not only does not fire phosphorus, but even extinguishes it 
when already inflamed. On other combustibles and metallic bodies 
it acts with great energy, but without producing ignition. 

In ammoniacal gas, however, it bums vividly. When heated per 
se, the chlorine escapes, and a subst^apce reseooibling green oxide re- 
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mains. Dr. Thomson analysed it by solution in water, saturation 
with carbonate of soda, and precipitation by solutions of baryta and 
silver ; and states its composition from such analysis, to be chromic 
acid and chlorine, atom to atom. 

The fifth section of this paper is devoted to an account of the salts 
of chromium. They are formed by the union of the green oxide with 
acids, and are all uncrystallizable, and of very intense colours. They 
are not precipitated by sulphuretted hydrogen. Gallic acid precipi- 
tates them green. Prussiate of potash only changes their colour to 
brown, and throws down no precipitate. Ammonia and potash throw 
down green oxide, which re-dissolves in excess of the latter. 

The muriate of chromium always contains an excess of acid, and 
is deliquescent. When this is driven off it becomes a chloride, and 
is insoluble in water and in acids. 

The nitrate also contains an excess of acid, which cannot be neu- 
tralized by adding more oxide. Dried and slowly heated, it is chiefly 
converted into chromic acid contaminated with a little green oxide. 

The sulphate also reddens vegetable blues. It consists of the acid 
and oxide, atom to atom, and 3 atoms of water. 

The precipitate from muriate of chromium by carbonate of soda, 
is a di-carbonate with 4 atoms of water. When bi-carbonate of potash 
was the precipitant, a penta-carbpnate was obtained, which the 
author regards as a fact not easily explained. 

The bi-phosphate precipitates from the muriate on adding phos* 
phate of soda: it is a lively deep green powder ; when dried in a sand 
heat it contains 5 atoms of water. Neutral phosphate could not be 
formed. The arseniate is very nearly neutral, but a bin-arseniatc 
also exists. 

Chromic acid dissolves protoxide, and forms a chromate. This is 
precipitated when muriate of chromium and chromate of potash are 
mixed, and is of a brown colour, and soluble in water. 

After describing other salts, as the oxalate, tartrate, and potash- 
tartrate. Dr. Thomson proceeds to give an account of certain chro^ 
mates not before described. These are the per-chromate of iron, the 
di-chromates of lead and silver, and the double chromates of potash 
and soda and of potash and magnesia. 

The author concludes this paper with an account of his analyses 
of the mineral compound known in cabinets as chromate of iron; 
which, when examined in a state of purity, he found to consist of 
2 atoms of green oxide of chrome, 1 of peroxide of iron, and 1 of 
alumina, together with a minute admixture of a white matter, ap^ 
parently a metallic salt, of unknown acid and base, and which, though 
accompanying specimens from several localities, yet in all was too 
small in quantity for thorough examination. 
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Rules and Principles for determining the dispersive Ratio of Glass ; 
and for computing the Radii of Curvature for achromatic Object- 
Glasses, submitted to the Test of Experiment, By Peter Barlow, 
Esq. F.R.S. Mem, Imp, Ac, Petrop. 8sc. Read May 3, 1827. 
[Phil Trans, 1827, p. 231.] 

The author begins this paper by an enumeration of the various 
works oa»the subject extant in our language, and a general mention 
of the writings of foreign mathematicians, which he considers as 
leaving room for further inquiry and simplification. He then states 
the method employed in his experiments for determining the refrac- 
tive and relative dispersive powers of his glasses, the former of which 
is that generally known and practised ; — of measuring the radii and 
focal length of a lens, and thence deriving the refractive index ; with 
some refinements in its practical application, consisting chiefly in 
using the lens as the object-glass of a telescope, and adapting to it a 
positive eye-piece and cross-wires, which are brought precisely to 
the true focus by the criterion of the evanescence of parallax arising 
from a motion of the eye, as is practised in adjusting the stops of 
astronomical instruments. The only source of error it involves is 
in the measurement of radii of the tools which it was found could 
always be performed within ^-hrth of their whole values. The di- 
spersive ratio of two glasses was determined by over-correcting the 
dispersion of a convex lens of the less dispersive glass by a concave 
of the greater, and then withdrawing the latter from the former till 
the achromaticity is perfect, or as nearly so as the materials will ad- 
mit, and measuring the interval between the lenses and their foci, 
from which data the ratio of their dispersive powers is easily ob- 
tained. 

The refractive indices and dispersive ratio thus determined, the 
next step is to find the radii of curvature so as to destroy spherical 
aberration. In this investigation, the author does not consider it as 
necessary to limit the indeterminate problem by any further con- 
dition, as others before him have done, but regarding it as a matter 
of great convenience to avoid contact of the interior surfaces in the 
centre of the glasses, leaves it open to the optician to make a choice 
within certain limits, thus avoiding what he considers as an intricate 
equation arising out of the fourtib condition. He proceeds, there- 
fore, to express analytically the aberrations of the glasses, and to 
deduce the equation expressive of its destruction, which of course 
involves one indeterminate quantity ; this may be either of the radii, 
or any combination of them. The author chooses the ratio of the 
radii of the interior and exterior surfaces of his flint lens for this in- 
determinate, which he assumes, as well as may be, to satisfy the 
condition of the absence of contact and near equi-curvature of the 
adjacent surfaces ; thence deduces, first, the radii of both of the sur- 
faces of the flint lens ; next, its aberration to be corrected ; and 
thence, by the solution of a quadratic, or by the use of a table con- 
taining its solutions registered in various states of the data, the ratio 
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of the radii of the convex, whence the radii themselves are easily de- 
duced. 

Mr. Barlow next inquires into the validity of the empirical rule 
employed by Mr. Tulley, as stated in Rees's Cyclopaedia, which in 
many usual cases he finds to give results nearly agreeing with his 
own computations ; in others, however, it difiers too widely to be 
depended on. 

The author next enters on an experimental inquiry of the limits 
within which an error in spherical aberration or dispersion may have 
taken place without producing a sensible defect in the object-glass, 
by procuring, with the assistance of Mr. Gilbert, glasses to be ground 
to radii nearly, but not quite agreeing with the results of compu- 
tation. It results from them, that in some states of the data and 
assumed radii, much greater deviations may be borne than in others, 
and the author considers that such combinations should be preferred 
as admit the greatest latitude in this respect. 

The author concludes this paper by a synoptic statement of a mode 
of approximate solution applicable (in consequence of the peculiarity 
of the formula for the destruction of the spherical aberration) to all 
ordinary states of the data, and comprised in a very short and easily 
calculable form ; and by a method of practically determining the cur- 
vatures and indices of refraction of any given convex or concave lens. 

On the Change in the Plumage of some Hen-Pheasants, By William 
Yarrell, Esq. F,L.S, Communicated hy William Morgan, Esq. 
F.R.S,, March 19, 1827. Read May 10, 1827. [PM. Trans. 
1827, p, 268.] 

The last shooting season having been unusually productive of hen- 
pheasants, which have assumed more or less the plumage and ap- 
pearance of the male, much discussion in consequence has arisen on 
the cause of this change ; and the author having had many opportu- 
nities of examining the facts, both as respecting the pheasant and 
domestic fowl, was induced to notice the internal peculiarities which 
invariably accompany this transformation. According to an opinion 
of Mr. J. Hunter and of Mr. Butter, this change only takes place 
at an advanced age ; but the author considers the facts in his posses- 
sion as at variance with this idea, and that the appearances in ques- 
tion may occur at any period of life, and may even be produced arti- 
ficially. 

In all the instances examined by him, the sexual organs :Q(rere found 
diseased, and to a greater or less extent in proportion to the change 
of plumage. The ovarium was shrunk, purple, and hard ; the ovi- 
duct diseased, and the canal obliterated at the upper part, imme- 
diately preceding its funnel-shaped enlargement at the bottom of the 
ovarium. Having opened a hen-pheasant in its natural plumage, for 
the sake of comparison, he found a similar diseased state of the or- 
gans to exist ; thus proving that the disease must exist some time 
before the corresponding change of feathers takes place. 
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tie theh bbseire^, that it is no imcommoh thing to fiiid, azttdng 
numerous broods of pheasants reared by hand, some females, vrtdth, 
rft the ajg*e of only four months, J)roduce the brightest plumage of the 
itoale ; and in two instances of birds shot in a wild state, the neat 
feathers had not been shed, proving them to have been birds of the 
year. 

A partridge, having a white bar across the breast, and the first 
three primary feathers in each wing white, being opened, exhibited 
the same sort of organic disease ; and from circumstances adduced, 
it appears that this was also a bird of the year. 

All variations in plumage, however, are not traceable to this cause. 
In most of the excepted instances, however, the individuals are dwarf 
birds, and the author attributes their variety of plumage to defective 
secretion, — ^the efi^ect of weakness. 

When the sexual organs are artificially obliterated in the common 
fowl; — ^in the male bird, so soon as this operation is performed, he 
ceases to crow ; the comb and gills do not attain their full size ; the 
spurs remain short and blunt ; and the feathers of the neck assume 
an appearance intermediate between the hackled appearance of the 
cock, and the ordinary web of the hen. The operation on the female 
being performed (by obliterating the oviduct), the ova cease to en- 
lai*ge ; she makes an imperfect attempt to crow ; the comb increases 
in size ; and short and blunt spurs make their appearance. The plu- 
mage also alters both in colour and form, and apptoaches that of the 
cock ; and the bones of the lower part of the back never acquire that 
enlargement requisite for giving a proper breadth to the pelvis. In 
short, the two sexes by this process approximate so nearly in charac- 
ter, that it is frequently difficult to determine the sex. 

In the case of hen-pheasants, they assume the plumage of the male 
at best but imperfectly, and it is probable that they do not live many 
years after the change. 

The author concludes by tegarding it as a general law, that where 
the sexes of animals are indicated by external characters, these un- 
dergo a change, and assume a neutral Appearance whenever original 
malformation, subsequent disease, or artificial obliteration, has de- 
prived these organs of theit true influence. 

On the secondary Deflections produced in a Magnetized Needle by an 
Iron Shell, in consequence of an unequal Distribution of Magnetism 
in its two Branches. First noticed by Captain J. P. Wilson, of the 
Honourable East India Company's Ship Hythe. By Peter Barlow, 
Esq, F.R.S, Mem. Imp. Sc. Petrop. Read May 17, 1827. [PAi/. 
Trans. 1827,;?. 276.] 

Captain Wilson being engaged in the prosecution of Mr. Barlow's 
inquiries as to the laws of the deflection of a needle by an iron shell, 
had remariied, while in China, that when a magnetic needle wiEc^ 
^ced in the equator of an iron shell, though no deviation arose 
when the compass was in its natural state, yet when one end of the 
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needle waii d^eriorated, by touchiiig it with the pole, of its own 
name, of ti magnet, a deviation then arose ; and commtinicaling the 
i&cts to Mr. Barlow, he proceeded to investigate the laws and amount 
of the deviation so arising. 

He distinguishes the action into three several cases :— 

Ist. When the needle is on any part of the magnetic meridian of 
tibe ball. In this calse there is no deviation caused by the primary 
of the shell, nor any secondary deflection produced by deteriorating 
One pole of the needle. 

2nd. When the needle is in tiie magtietic equator of the ball. In 
this case he observed, that whichever end of the needle is weakened 
approaches the ball. 

3rd. In every other position, one branch of the needle is nearer to 
tiie centre of the ball than the other. Here it is observed, that if 
the near end is deteriorated, the needle approaches its natural mag- 
netic situation ; but if the more distant, then the reverse takes place ; 
and this represents the general law of the phenomenon. 

Frotn this law, Mr. Barlow is led to the explanation of the facts, 
on the principle of induced magnetism in the shell ; for in the second 
case above enumerated, the equilibrium of the needle is produced by 
equal and opposite repulsions on its equal and equally magnetized 
ends. When, therefore, the repulsion on one end is weakened by 
deteriorating that end, that on the other obtains the advantage, and 
the deteriorated end is drawn towards the ball. 

In the general case, the reasoning is equally simple ; and Mr. Bar- 
low shows that its results are precisely those which observation 
affords. 

These results he considers as decisive in favour of that theory 
which regards the magnetism of an iron shell as induced in it by the 
action of the earth. 

He concludes this paper with an account of some experiments in- 
stituted for the purpose of determining numerically the amount of 
the secondaiy deflections, ai'ising from a given extent of deterioration 
iii the needles. This was estimated by the increase of the times of 
oscillation in the needle, freely suspended, and the deflections esti- 
ibiated by making the deviations produced by the shell in a series of 
iitU^tiohs all around it, in various planes ; the results of which are 
stated in a table. 

On the Diffei^ence of Meridians of the Royal Observdtofies of Green- 
wich and Paris. By Thomas Henderson, Esq, Communicated by 
J. F. W. Herschel, Esq, Sec. R.S. Read May 17, 1827. IPhil. 
Trans. 1827,;?. 286.] 

Mr. Henderson, in going over the calculations of the observations 
made by the Commissioners on the part of the British Board of Lon- 
gitude and the French Ministry of War, for determining this element^ 
in July 1826, detected an etror of one second in the reduction of 
the observations made at the Royal Observatory at Ghreenwich, from 
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mean to sidereal time, and which was set down and calculated on 
by Mr. Herschel in the paper drawn up by him, containing an account 
of the operation and the results deduced, on the authority of official 
communication with the Astronomer Royal. This error falls on the 
reduction of the single Greenwich observation of the 2 1st of July ; 
and though partly compensated by an opposite error of three tentiis 
of a second committed by Mr. Herschel himself in the reduction of 
that day's observations, is still sufficient to account for and correct 
the great and perplexing deviation of that day's results from those of 
the other three days in which only the signals proved successful. 

The effect of Mr. Henderson's correction is, therefore, to redeem 
the result of the observations of the 2l8t of July from the suspicion 
which attached to them ; to produce a change of one tenth of a second 
in the final result of the whole operation, giving 9" 21''5 for the 
most probable difference of longitude between the two observato- 
ries ; and, as Mr. Henderson observes, triples the value of the result 
obtained, by narrowing the extreme range of the experiments from 
0**65 to 0''21. After a minute re-calculation of the whole work, and 
the revision especially of the rates of the chronometers, (by which 
that used at Fairlight appears to have kept a better rate than was at 
first supposed,) Mr. Henderson concludes his paper with the applica- 
tion of the doctrine of probabilities, to determine the weights of the 
several observations, and the probable error of the final result, which 
comes out 0**07, though the actual uncertainty, he thinks, may amount 
to 0»-2. 

Some Observations on the Effects of dividing the Nerves of the Lungs, 
and subjecting the latter to the Influence of voltaic Electricity. By 
A. P. W. Philip, M,D. F.R,S. L.andE. Read May 10, 1827. 
IPhil. Trans. 1827, J3. 297.] 

The author, in this paper, first recapitulates the results obtained 
by him in a paper published in the Philosophical Transactions for 
1822 ; by which it appears that the secreted fluids of animals are so 
deranged, by dividing the nerves of the secreting organs, as to be in- 
capable of performing their functions ; but that they may be restored 
to their former powers by transmitting voltaic electricity through 
the secreting organs by the portion of the divided nerves attached to 
them. In this paper, the functions of the stomach were chiefly con- 
sidered ; in the present, he proposes to consider those of the lungs. 

When the nerves of the 8th pair, supplying the lungs, are divided, 
the animal breathes with difficulty, and speedily dies of suflbcation. 
If the lungs be examined after death, their cells are found so com- 
pletely filled with a viscid fluid, as to obliterate them entirely, as well 
as the air tubes. They sink in water ; and from a description by Mr. 
Cutler, which is stated by Dr. Philip at length, it appears that they 
are rendered impermeable to injections. 

The author then states, on his own testimony and that of various 
other gentlemen who have witnessed the fact, that if the due degree 
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of voltaic electricity be transmitted through the lungs by those por- 
tions of the nerves which remain attached to them, no affection of 
the breathing supervenes, and tiie lungs after death are found quite 
healthy, unless the electricity has been applied of such power, or for 
so long a time, as to cause inflanmiation ; in which case, the appear- 
ances on dissection are those of inflammation, and not those produced 
by mere division of the nerves. 

On the Effects produced upon the Air Cells of the Lungs when the 
Pulmonary Circulation is too much increased. By Sir Everard Home, 
Bart.V.P,R,S, Read May 31, 1827. IPhiL Trans, lS27,p, SOI,'] 

In examining the air cells of the lungs of a hare that had been 
coursed, the author found the superficial large cells filled with colour- 
less coagulable lymph, forming white specks, and the smaller, more 
interior ones filled with coagula of red blood. No such appearance 
was seen in the lungs of hares, snared or shot. A run of fifteen 
minutes with greyhounds so exhausts the hare, that it is frequently 
known to die from over exertion before the dogs are able to reach 
it. To examine the state of the lungs, in which the white specks 
were seen, they were injected with mercury through the bronchise, 
and then immersed in rectified spirits to prevent them from collap- 
sing, and in this state examined microscopically and drawn by Mr. 
Bauer. The drawings accompany the paper. 

The white specks appear to be portions of coagulable lymph, sepa- 
rated from the circulating blood in consequence of its disturbed state, 
and the author considers them as giving great insight into the nature 
of that destructive disease called tubercles in the lungs ; and in sup- 
port of this idea quotes Dr. Baillie's description, and refers to his 
plates of them in his Morbid Anatomy. 

Theory of the Diurnal Variation of the Magnetic Needle, illustrated 
by Experiments, By S. H. Christie, Esq, M,A, F,R,S. Read 
June 14 and June 21, 1827. [Phil, Trans, 1827, p, 308.] 

Mr. Christie having been led to doubt the validity of the expla^- 
nation of the moving easterly variation adopted by Canton» but at 
the same time having observed that the changes in deviation and in- 
tensity appear always to have reference to the position of the sun 
with regard to the magnetic meridian, was led to connect these 
phenomena with Professor Seebeck's discovery of thermo-magnetism, 
and Professor Cumming's subsequent experiments; and to refer the 
phenomena of diurnal variation to the effect of partial heating, modi- 
fied, perhaps, by that of rotation, and by peculiar influence in the 
sun's rays. 

In support of this opinion, he cites passages from papers by Pro- 
fessor Cumming and Dr. Traill, whom a similar idea appears also to 
have impressed. But in place of looking to the stony strata, of which 
the earth's surface consists^ aa the elements of the thermo-magnetia 
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apparatus widch this doctrine requires, the author regards them as 
rather consisting of the atmosphere and the surfJEU^es of land and 
water with which it is in contact. Thermo-magnetic phenomena* 
he remarks, have hitherto only been observed in metallic combina- 
tions, but this may be owing merely to the small scale on which our 
experiments are conducted. 

To put to the test of experiment whether thermo-magnetism could 
be excited when the surfaces of two metals, instead of touching at 
one point, were in symmetrical contact throughout, the author first 
employed a compound ring of bismuth and copper, the copper out- 
wards, and he found that to whatever point heat was applied, mag- 
netic powers were developed, a needle being affected differently, 
according to the different positions in which the ring was placed with 
regard to it. After a lapse of two years from this first experiment, 
the author resumed the inquiry with an apparatus consisting of a 
flat ring of copper, having its inner circumference grooved and united 
firmly by soldering and fusion to a plate of bismuth cast within it ; 
the whole forming a circular plate 12 inches in diameter, weighing 
119 ounces troy, which was made to revolve in its own plane. 

Heat was applied by a lamp to a given point at the circumference 
of this plate, and a delicately suspended needle, partly neutralized, 
was placed near it, and the deviations observed in all positions of 
the heated point, which was made to revolve (the lamp being with- 
drawn). These experiments led him to conclude that the effect 
of so heating a portion of the circumference, was to create a tem- 
porary polarity in the plate, the law of which he explains. He then 
details a set of experiments, by which he assured himself that a 
uniformity of action obtained wherever in the circumference the 
heat was applied. He next instituted a series of observations for 
determining the laws which govern the magnetic phenomena result- 
ing from the application of heat, as above described, the results of 
which are stated in the form of tables. Four poles appeared to be 
produced, two north and two south ; both the north lying in one 
semicircle, and both the south in the other, and not in alternate qua- 
drants, and all the poles lying rather nearer to the centre than line 
jimction of the two metals. The experiments were pursued in a va- 
riety of positions of the plate with respect to the meridian and hori- 
zon, and with a similar general result. 

From these experiments, the author concludes, that imiformity of 
junction of the two surfaces of a thermo-magnetic combination is no 
obstacle to the development of transient polarity. Regarding the 
earth and the atmosphere as* such a combination, and limiting our 
views to the intertropical zone alone, we should have two magnetic 
poles produced on the northern, and two on the southern side of the 
equator, similarly pointed, the poles of the opposite names being dia- 
metrically opposed to each other. 

To apply this to the earth, it is necessary to know the times of 
greatest heat in the twenty-four hours : this may be assiuned at three 
o'clock in the afternoon. The apparatus used by the author not 



523 

f&ffording, when adjusted to the latitude of the place, sufficient mag- 
netic power to render the effects distinct, he substitute^ for it an 
artificial imitation, consisting of two magnets six inches long, so 
placed, with respect to a revolving axis parallel to the axis of the 
earth, as to imitate the position of the poles produced by thermo- 
magnetism in his plate; and making the apparatus revolve round 
this axis, noticed the deviations produced thereby on a compass 
placed horizontally over it. These deviations he then compares at 
length with those actually observed, Istly, by Lieutenant Hood, in 
1821, at Fort Enterprise, lat. 64° 28' N.; 2ndly, by Canton in Lon- 
don, in 1759; 3rdly, by Lieutenant Foster at Port Bowen, in 1825; 
4thly, by Colonel Beaufoy at Bushy Heath, in 1820. The results of 
this comparison are on the whole generally such as to indicate a con- 
formity between the hypothesis and fact, with the exception of some 
deviations from the exact times of maximum and minimum variation, 
which could not but be expected. Those observations which afford 
the least support to the hypothesis are those at Port Bowen ; but the 
case is so extreme, with a dip of 88°, that the author does not re- 
gard them as essentially opposed to it, as modifying circumstances 
must here have an overpowering influence. 

The author then considers the manner in which the distributibn of 
land and sea over the globe modifies the point of greatest heat, and 
in consequence the place of the diurnal poles. He then observes, 
that at the commencement of his experiments he had no idea of be- 
ing able to reduce the deviations of the needle to so simple a law as 
that resulting from a polarity in a particular direction, communicated 
to the plate, but that he considered it of the greatest consequence to 
ascertain whether the deviations at the outer edge of his plate had 
the same general character with those within, at the line of junction 
of the metals ; since these situations of the needle would correspond 
to great elevations in the atmosphere and points near the earth's 
surfece, respectively as the character of the deviations turns out to 
be the same in both cases ; so that in this respect the hypothesis, so 
far as is known, agrees with observation. 

Mr. Christie proposed prosecuting these experiments with a hollow 
copper shell filled with bismuth ; but from unequal thickness of the 
copper, and imperfect contact, his experiments proved less uniform and 
satisfactory in their results. One general effect, however, afforded 
a striking correspondence with nature. The whole equator being 
heated, and one part more than the rest, he uniformly found that, 
the elevated pole being towards the north, the north end of the needle 
deviated west, when the place of heat was on the meridian above the 
horizon, and east, when below it ; which is precisely the character of 
the diurnal variation, north latitude. 
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On the ultimate Composition of simple alimentary Substances; with 
some preliminary Remarks on the Analysis of organized Bodies in 
general. 5y WiUiam Prout, M,D. F.R.S. Read June 14, 1827. 
IPhiL Trans. 1827, p. 355.] 

The author commences by observing, that the present is the first 
of a series of communications, which he hopes to have the honour of 
laying before the Royal Society, on the same subject ; and that the 
object of the whole series is to determine the exact composition of 
the three great divisions, viz. the saccharine, the oily, and the albu- 
minous, in which the alimentary matters employed by the more per- 
fect animals may be comprehended ; and afterwards to inquire into 
the changes induced in them by the action of the stomach and other 
organs, during the subsequent stages of assimilation. 

The present paper includes some preliminary observations on the 
analysis of organized bodies in general, and the composition of the 
first of the above classes, viz. the saccharine. 

After an historical sketch of the principles and progress of the 
analysis of organized substances, the author makes some remarks on 
the difficulties attending the use of oxide of copper as now employed. 
He observes that it is not only hygrometric, but, like many other 
powders, also condenses air. He likewise found, that when the ox- 
ide was removed from the tube in which the combustion had been 
effected, and retriturated, and rebumt (as in most instances was 
necessary), it almost invariably gained, instead of losing, weight ; a 
circumstance which he ascribes to the combination of the oxygen of 
the air contained in the tube, with the partially reduced oxide of 
copper. These sources of error, from their variable and uncertain 
character, he found it impossible to ascertain, and was at length 
obliged to adopt another principle. 

When a substance composed of hydrogen, carbon, and oxygen, is 
burnt in a given quantity of oxygen gas, one of three things must 
happen ; either the volume of the gas will not be changed, in which 
case the hydrogen and oxygen must exist in the substance, in the 
proportion in which they form water ; or, secondly, the volume may 
be increased, in which case the oxygen must exceed that proportion ; 
or, lastly, it may be diminished, when the hydrogen must predomi- 
nate. These well-known facts the author has taken advantage of for 
determining the composition of vegetable substances, and proceeds 
to describe the apparatus he employed for that purpose, which con- 
sists essentially of accurately graduated syphon gasometers, placed at 
a convenient distance from one another, so that they may be readily 
connected by means of an intermediate tube, in which the substance 
to be analysed is introduced. Heat is applied to this tube by means 
of a spirit-lamp, and the oxygen gas transferred, by means of mer- 
cury, from one gasometer to another, through the ignited tube. After 
the operation, the difference of volume, as compared with that of the 
oxygen originally employed, shows the composition of the substances. 
The author then details some precautions necessary to be observed in 
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the process, and points out some of its peculiar advantages ; the chief 
of which is, that it is not liable to be affected by moisture. 

The composition of the saccharine principle is next considered, 
under which term he includes all those substances in which hydro- 
gen and oxygen unite, in the proportion in which they form water. 
These are all alimentary, or capable of becoming so ; and, as they 
are chiefly derived from the vegetable kingdom, the author considers 
them as peculiarly deserving the name of vegetable aliments. Sugar 
is first examined ; of which he states that there are at least two di- 
stinct varieties, and probably many more (besides the sugar of milk). 
The most perfect form of this principle is sugar-candy prepared from 
cane-sugar, the composition of which he states to be, carbon 41*379, 
and water, 58*261 ; identical in composition with which are all the 
most pure specimens of the loaf-sugar of commerce. Sugar, in this 
state, contains water of crystallization ; and the author states that he 
shall give his reasons at length for considering this principle, in the 
abstract, as consisting of carbon 44*44, and water 55*55. 

The other variety of sugar, considered by the author as distinct, 
was obtained from Narbonne honey. This was beautifully white, 
and crystallized in spherules ; deprived of its hygrometric water, it 
was found to consist of carbon 36*36, and water 63*63. Between 
these two extremes, sugars of almost every possible grade occur ; 
probably, in many instances, from mixture of the above two varieties. 
Some analyses of other sugars are given, such as East India sugar- 
candy and refined sugar ; the sugar from the maple, beet-root, &c. 

The next class of bodies considered, is the amylaceous, and the 
author commences with some remarks on the sense in which he em- 
ploys the term Protorganized. He states that he has satisfied him- 
self, from many observations, that the minute quantities of foreign 
bodies found in all organic products, instead of being mechanically 
mixed with them, as usually supposed, perform the most important 
function's ; in short, that organization would not exist without them ; 
that when a crystallized substance passes into the organized state, 
its chemical composition frequently remains essentially the same, and 
that the only difference that can be traced in it is the presence of a 
little more or less of water, and invariably of minute portions of some 
of the foreign bodies above alluded to ; and that these appear not 
only to destroy its power of crystallizing, but usually to change en- 
tirely its sensible properties. This subject he promises fully to illus- 
trate hereafter, but proposes in the mean time to adopt the word 
Protorganized, to designate all those substances formed essentially 
on the principles of crystallized bodies, but not capable of assuming 
that form, probably on account of the presence of the foreign bodies 
above alluded to. 

Starch from wheat, the author considers as the most perfect fprm 
of this principle; the carbon from which varies from 38 to 40 per 
cent., according to the degree to which it has been dried. Arrow- 
root, which may be considered as a low variety of starch, analogous 
to the low sugar of honey, contains still more water, capable of sepa- 
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ration, than wheat-starch. It is to the want of attention to thesf 
circumstances that the author assigns the different results given by 
chemists with respect to the composition of this principle ; which in 
the abstract, or free from water, he considers as identical with canei- 
sugar similarly circimistanced. 

The next principle considered is vinegar, a substance that in almost 
all ages and countries, either by accident or design, has been more 
or less used as an aliment. The author states that he had reason to 
suspect long ago that the hydrogen and oxygen in this acid existed 
in the proportions which form water, but that he was not completely 
able to satisfy himself en the point till he employed the present ap- 
paratus. He decided the point by means of the acetate of copper, 
which produced no change of bulk in the oxygen employed. He 
states tills acid to consist of carbon 47*05, and water 52*95 ; results 
that very nearly agree with those of other chemists. This principle 
is not, however, in the protorganized state, except the acid found in 
almost all animal matters, and hitherto called the Lactic acid, be 
deserving of that appellation. 

The last substance connected with this series is lignin, or the 
woody.fibre, a principle subject to all the varieties of starch before 
mentioned. The author finds the composition of this principle, in 
the abstract, as containing carbon 57*14, water 52*86; and ob- 
serves, that he is not acquainted with it in the crystallized state, but 
that he has no doubt of its existence. In proof of the alimentary 
qualities of this principle, he quotes the experiments of Professor 
Autenrieth, of Tubingen, who states that when wood is reduced to a 
minute state of division, and subjected to other processes, which he 
describes, it is capable of gelatinizing like starch when boiled in 
water, and of forming bread. 

The sugar of milk is next considered. This, in its crystallized 
state, is composed of carbon 45*45, water 54*54. Gum-arabic, ac- 
cording to the author, is this substance in the protorganized state, 
and, like all analogous substances, combines with any proportion of 
water ; and hence the diflferent compositions assigned to it by differ- 
ent chemists. 

As connected with this subject, the author next proceeds to con- 
sider the oxalic, citric, tartaric, and saccholactic acids, the compo- 
sition of each of which is given ; and concludes by observing, tiiat 
he purposely refrjdns from all chemical observations, till the whole 
of the facts in his possession are laid before the Society. 

Experiments to ascertain the Ratio of the Magnetic Forces acting on a 
Needle suspended horizontally , in Paris and in London. By Captain 
Edward Sabine, of the Royal Artillery, Sec, R,S. Read June 21, 
1827. IPhil. Trans. 1828, p. 1.] 

The needles used in these experiments were cylinders 0*1 6th of an 
inph in diameter, and 2*4 inches in length, pointed at the ends, and 
suspended by a silk fibre 5 inches long, over the centre of a graduated 
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ivory circle. The needle, previous to beginnung to count the vibra« 
tions, was drawn 50^ or 60^ from tibe magnetic meridian by another 
needle, and left to oscillate. When it had reduced its arc of vibra« 
tion to 30°, the counting of its vibrations was commenced, and ter- 
minated at 5°, It usually took between 300 and 400 vibrations to 
reduce the arc of vibration to this limit, occupying from 12 to 16 
minutes. Four of the needles, with an apparatus in duplicate, were 
sent to the author from Professor Hansteen of Christiana, to be em* 
ployed in comparative experiments in various parts of Great Britain. 
They were vibrated in Edinburgh by Captain Basil Hall and Lieut. 
Robert Craigie, and the results are set down with the rest in this 
paper. The needles being returned, were also used in the experi- 
ments between Paris and London. The two remaining needles were 
made by Dollond, of the same size and form as Professor Hansteen's. 
The author then relates his experiments, which w^re made on the 3rd 
of December, about seven weeks previous to his departure for Paris^ 
in the garden of the Horticultural Society at Chiswick ; and on the 
15th of January, at lliornfold Park, near Tunbridge Wells ; and on the 
30th of January, in the garden of the Royal Observatory at Paris. 

An opportunity occurring, three of the needles were sent to En- 
gland early in April, and, with one sent by Captain Hall from Edin- 
burgh, were vibrated by Captain Chapman, R.A., in the garden of 
the Horticultural Society, and returned to Paris. 

Professor Hansteen*s four needles were always kept separate, but 
those by Mr. Dollond together, and nearly in contact. To try the 
eflfect of separation, these were separated from the 14th of March to 
the 30th of April, and being then again tried in the same place as 
before, their times of vibration were foimd unaltered. 

The author then states, in the form of an abstract, the results of 
the several experiments, all the details of which are subjoined in the 
form of tables. The mean of all gives a ratio of horizontal directive 
force in Paris greater than in London, in the ratio of 1068 : 1000 ; 
and on the supposition that the dip in London is 69° 45', and in Paris 
67° 58', the ratio of the intensity of directive force on the dipping- 
needle comes out greater in London than in Paris, by about 15 parts 
in 1000. 

On the Resistance of Fluids to Bodies passing through them. By James 
Walker, Esq, KR.S.E, Communicated by Davies Gilbert, Esq, 
M.P. V.P.R,S. Read May 31, 1827. [PM. Trans, 1828, p, 15.] 

The object of this paper is to explain a new mode of measuring the 
resistance of fluids, which has of late become more than formerly an 
object of research owing to the introduction of steam navigation. 

The resistance of a fluid per se, is, theoretically speaking, as the 
square of the velocity ; but, independently of friction and viscidity, 
tins theory is only applicable to the case of a body entirely and deeply 
immersed. If it float on the surface (as a boat), the elevation of the 
water in front, and its depression behind;, disturbs the exactness of 
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this law, and renders theory inapplicable ; while experiment, as the 
author remarks, has not yet supplied the defect. 

The author devotes the first part of his paper to a consideration of 
the experiments made by Bossut and other members of the French 
Academy in 1776, 1778, and by the London Society for the Improve- 
ment of Naval Architecture in 1793 and 1798. Both these sets of 
experiments he regards as inconclusive, partly from the small size of 
the floating body and the small velocities used, but chiefly from the 
inadequacy of the means of measuring the actual resistance, and the 
sources of error arising from the rigidity of the cords used, the fric- 
tion of pulleys, and that of the line itself dragged through the water, 
the moving power being a weight suspended and descending uni- 
formly. 

In the experiments which form the object of this paper, all these 
sources of error (which, in some cases, amounted to three times the 
resistance to be measured,) were avoided by the simple contrivance 
pf estimating the strain exerted on the boat, at every instant, by a 
spring weighing machine immediately attached to it, through which 
tie tension of the cord was of course transmitted, and which mea- 
sured the actual tension exerted in overcoming the resistance of the 
boat, unmixed with any of the other causes of the destruction of power. 

The apparatus employed is illustrated by drawings. The experi- 
ments were made in the East India Import Dock, whose size and 
depth are such as to allow no resistance arising from the sides or 
bottom of the dock. Hie boat being drawn at each experiment over 
TVths of a mile, the time of passing over -rVth was carefully noted, 
and the tension or resistance read off^ and registered every two se- 
ponds. The velocity was preserved uniform by applying the power of 
men turning a barrel in measured time by the swing of a pendulum. 

Four sets of experiments were made on boats of 18 and 28 feet in 
length, variously loaded, and on a Thames wherry, with velocities 
from 2 to 5 1 miles per hour ; and the conclusion from them all is, 
that the resistance increases in a higher ratio than as the square of 
the velocity. 

Mr. Walker concludes this paper with a comparison between the 
efl^ect of moving power applied on a rail-road and on a canal, which 
from these experiments appears to be reduced to equality at lower 
velocities than if the resistance to the boat were as the square of the 
velocity. 

On the Corrections in the Elements of Delambre's ^olar Tables re- 
quired hy the Observations made at the Royal Observatory, Greenwich, 
By George Biddell Aiiy, Esq. M,A,, Fellow of Trinity College, 
Cambridge, and Lucasian Professor of Mathematics in the University 
of Cambridge, Communicated by John Frederick William Herschel, 
Esq,V.P,R,S. Read December 6, 1827. lPhil,Trans,lS2S,p,23,'] 

The author was desired by the Board of Longitude to examine the 
discordancies between the ri^t ascensions of the sun, as observed at 
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Greenwich, since the erection of the new transit instrument, and as 
computed by the solar tables of Delambre, which are used in the 
computation of the Nautical Almanac ; with a view to the discovery 
of the errors in the elements of those tables. The number of obser- 
vations from which this comparison was made is 1212, and they ex- 
tend, with an interruption of only three months, from the end of 
July 1816 to the end of the year 1826. The result of the compari- 
son at first indicated the necessity of a correction of the epochs of 
the sun's longitude, and of the longitude of the perigee, and per- 
haps also of the equation of the centre. But upon pursuing the ex- 
amination through a series of years, it became manifest l£at some 
other source of irregularity existed, and that this could be no other 
than an erroneous estimate of the masses of some of the planets, es- 
pecially of Venus and of Mars. A more critical examination showed, 
that there was also an error in the assigned mass of the moon. 

The author proceeds to state the process by which he arrived at 
the determination of the amount of these several corrections. It was 
found necessary in these investigations to take into account an error 
which occurred in the tables with regard to the secular motion. It 
results from his researches, that the epochs for 1816 and those for 
1821 to 25 ought to be increased respectively by 4"*734 and 5'''061; 
that of the perigee increased by 46"'3, and the greatest equation of 
the centre diminished by 0"'84. The mass of Venus should be re- 
duced in the proportion nearly of 9 to 8, and that of Mars nearly in 
the proportion of 22 to 15. On a comparison of these results with 
those which have been derived from an examination of some of Dr. 
Maskelyne's observations, as given by Burkhardt in the Connaissance 
des Terns for 181 6, they are found on the whole to agree in the most 
satisfactory manner. The principal discordance occurs in the correc- 
tion of the place of the perigee ; a discordance which the author 
thinks may arise either from want of correctness in the calculation of 
the term in the motion of the perigee, depending on the square of 
the time, or, what is more probable, from some undiscovered ine- 
quality in the formula, which is a function of the sun's mean lon- 
gitude. 

Experiments to determine the Difference in the Length of the Seconds 
Pendulum in London and in Paris, By Captain Edward Sabine, 
of the Royal Artillery, Secretary of the Royal Society. Communi- 
cated by Thomas Young, M,D„ Foreign Secretary to the Royal 
Society, and Secretary to the Board of Longitude, Read November 
15, 1827. [Phil. Trans. 1828, p, 35.] 

The author commences this paper by a brief statement of the ex- 
isting state of the determinations of standards of length in the two 
cauntries; and he observes an attempt made by M. Arago in 1817 
and 1818, to bring into immediate comparison the standards of the 
two countries, proved inconclusive from the rates of the pendulums 
not having been obtained with sufficient exactness. 
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The authcH* having obtained from Hi3 Grace tke Master-gi^ieral of 
the Ordnance a general leave of absence from h« military duties so 
long as he could be usefully employed in scientific pursuits, conceived 
he could no way satisfy the condition better than in carrying into 
effect this purpose. Accordingly, being provided with two pendu- 
lums, one mGide for M. Schumacher, another the property of the 
Board of Longitude, he set out for Paris, whither the pendulums wece 
forwarded to him. 

The comparison was made in Pans at the Royal Observatory, in 
the Salle de la M^ridienne, on the spot in which M. Biot's measure- 
ment had been made, and every proper facility and assistance afforded 
him. The coincidence-clock was compared every 12^ by M. Mathieu 
with the transit-clock of the Observatory. On the 27 th of April, the 
weather having set in mild and steady, the experiments were begun. 
The results are stated in the form of appended tables, of which a de- 
tailed account is given. Table I. contains the daily rate of the dock 
used for the coincidences. Table II. contains the particulars of thir- 
teen distinct determinations of the rate of the pendulum No. 8. ; four 
by M. Mathieu ; four by M. Nicollet ; three by the author ; one by 
Messrs. Nicollet and Savary conjointly ; and one by M. Savary and 
the author. They are corrected as usual. Table III. contains the 
results of thirteen similar determinations of the rate of the pendulum 
No. 7, in which the author was also assisted by Messrs. Freycinet and 
Duperrey. 

Each of the pendulums, when not used in observing coincidences, 
was employed in determining its rate by a journeyman-clock or coun- 
ter, — a method used by Messrs. Freycinet and Duperrey, but which 
the author thinks inferior to that of coincidences, though capable of 
giving good results. The particulars of these are given in Tables IV. 
and V. From all these experiments in conjunction, it appears that 
the numbers of vibrations performed in a mean solar day at Paris (re- 
duced as usual) by the two pendulums, were respectively 85922*06 
and 85933-83. 

The pendulums and apparatus were re-conveyed to London early in 
September by water, and the rates again determined at Mr. Browne's 
house in Portland Place, by means of that gentleman's excellent 
clocks, and transit observations made by Captain Sabine. The pre- 
cautions used are fully detailed, and the observations, which are also 
appended in a tabular form in Tables III, VII, VIII, IX, X, XI, the 
author being assisted by M. Quetelet, of Brussels. They give as a 
final result 85933*29 and 85945*85 for the numbers of vibrations re- 
spectively, made by each in a mean solar day, similarly reduced for 
London. 

As a final result of the whole operation, the author regards 12**00 
as the acceleration of the seconds pendulum in passing from Paris to 
London. The same acceleration deduced from a comparison of M. 
Biot's and Captain Kater's direct measurements of the seconds pen- 
dulum, in Paris and in London, comes out 11*76, or, conversely, the 
length of the seconds pendulum observed by the former in London 
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transferred to Paris by a^ assumed retardation of 12% gives a length 
differing from M. Blot's by 0-0P023. Borda's agrees within 000079 
with M. Biot's, and Captain Kater's, so transferred, holds very nearly 
a mean between the two, but approaches rather nearer to Blot's than 
to Borda's. 

On the Measurement of High Temperatures. By James Prinsep, Esa, 
Assay Master of the Mint at Benares. Communicated by Vetear 
Madk Roget, M.D. Secretary of the Royal Society. Read Decem- 
ber 13, 1827. IPhil. Trans. 1828, p. 79.] 

The author, after adverting to the many abortive endeavours of 
former experimentalists to obtain instruments for the accurate ad- 
measurement of high temperatures, and after suggesting doubts a9 
to the confidence to which Wedgwood's pyrometer is entitled, de«f 
scribes several attempts of his own to efi^ect this very desirable object. 
In the course of his inquiries, a remarkable fact presented itself to his 
notice in the change which occurred in an index constructed on the 
compensation principle, and formed by two slips of metal, the one of 
silver and the other of gold, originally quite pure, and united with- 
out any alloy. In the course of a few years, although it had never 
been subjected to a heat above that of melting lead, the whole sur- 
face of the gold became converted into an alloy of silver, the impreg-t 
nation extending gradually to a considerable depth in the gold, and 
destroying the sensibility of the instrument to changes of tempera-^ 
ture. After trying various plans, he gave the preference to one 
founded on the following principles : namely, that the fusing points 
of the pure metals are fixed and determined ; that those of the three 
noble metals, namely, silver, gold, and platina, comprehend a very 
extensive range of temperature ; and that between these three fixed 
points in the scale, as many intermediate ones as may be required 
may be obtained by alloying the three metals together in different 
proportions. When such a series of alloys has been once prepared, 
the heat of any furnace may be expressed by the alloy of least fusi- 
bility which it is capable of melting. The determinations afforded 
by a pyrometer of this kind will, independently of their precision^ 
have the advantage of being identifiable at all tunes and in all coun* 
tries : the smallness of the apparatus is an additional recommendation, 
nothing more being necessary than a little cupel, containing in sepa- 
rate cells the requisite number of pjrrometric alloys, each of the size 
of a pin's head. The specimens melted in one experiment need only 
to be flattened under tlie hammer in order to be again ready for use.. 
For the purpose of concisely registering the results, the author em-, 
ploys a simple decimal method of notation, which at once expresses 
the nature of the alloy, and its correspondence with the scale 6f tem- 
perature. Thus G .23 P would denote an alloy of gold with 23 per 
cent, of platina. As the distance between the points of fusion of 
silver Buad of gold is not considerable, the author divides this distaii(:e 
on the scale into ten degrees ; obtaining measures of each by a sue- 
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cessive addition of 10 per cent, of gold to the silver, the fusion of 
which, when pure, marks the point of zero ; while that of gold is 
^reckoned at ten degrees. If minuter subdivisions were required for 
particular objects of research, these might easily be made, following 
always the decimal series. From the point of ^ion of pure gold to 
that of pure platina, the author assumes 100 degrees, adding to the 
alloy which is to measure each in succession 1 per cent, of platina. 
Whether these hypothetical degrees represent equable increments of 
temperature is a question foreign to the purpose of this paper, and 
must be the subject of future investigation. The author then enters 
into a detailed account of the method he employed for insuring ac- 
curacy in the formation of the requisite series of alloys, and of various 
experiments undertaken to ascertain their fitness as measures of high 
temperatures. The determinations of the heats of the different fur- 
naces adapted to particular objects, are given in a tabular form. The 
remaining portion of the paper contains the recital of the author's 
attempts to determine by means of an apparatus connected with an 
air thermometer, the relation which the ftising point of pure silver 
bears to the ordinary thermometric scale. An extensive series of ex- 
periments, of which the results are given in a table, were made with 
this apparatus. From the data thus afforded, after making the ne- 
cessary corrections, the author deduces the following results in degrees 
of Fahrenheit : viz. A full red heat 1200°; orange heat 1650°; melt- 
ing point of silver (which had been estimated by Wedgewood at 
4717°, and by DanieU at 2233°,) 1830° ; of silver alloyed with one 
tenth gold 1920°. 

The paper is accompanied with drawings of the apparatus em- 
ployed. 

On Captain Parry's and Lieutenant Foster's Experiments on the Velo- 
city of Sound, By Br, Gerard Moll, Professor of Natural Philo- 
sophy in the University of Utrecht. Communicated by Captain 
Henry Kater, V.P.R.S, Read January 17, 1828. [Phil. Trans. 
1828, p. 97.] 

In this paper the author institutes a comparison between the re- 
sults of the experiments on the velocity of sound made by Captain 
Parry and Lieutenant Foster in the arctic regions, and those deduced 
from the theoretical formula of Laplace. At the temperature of 
— 17°*72 of Fahrenheit, and with a barometric pressure of 29*936 
inches, the mean result of all the observations gave a velocity of 
1036*19 feet per second. With the same data, this velocity, by 
calculation according to the formula of Laplace, would be 1017*72 j 
differing from the observed velocity by 17*47 feet only. Similar 
comparisons of peirticular observations, which are selected as being 
made under favourable circumstances, with the deductions from 
theory, are made by the author with but little variation in the results. 
From the whole investigation, he draws the conclusion, that in very 
high latitudes, where the cold i^ very intense, the data on which the 
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calculations are founded are more uncertain than at ordinary tempe* 
ratures ; thus confirming the opinion of Laplace, who says, in speaking 
of these differences, **qu*elle8 paraissent 6tre dans les limites des 
petites erreurs dont cette experience, et les ^l^mens du calcul, dont 
j'ai fait usage, sont encore susceptibles." The author shows by an 
elaborate calculation, that the influence of moisture in the atmosphere 
on the velocity of sound must at these two temperatures be quite 
trifling, not amounting in any case to more than a few inches in a 
second ; and that this element may therefore be safely neglected in 
the computation. He next proceeds to compare the experiments of 
the northern navigators with those of Dr. Van Beck and himself, and 
also those of other observers, adverting to their general agreement ; 
which, he observes, is sufliciently satisfactory to warrant the conclu- 
sion, that whatever difference may still be found to exist between 
computation and observation, is rather to be ascribed to some imper- 
fection in the theoretical formula, than to any fault or negligence in 
the observers. He concludes by remarking the strong testimony 
which Captain Parry's observations afford of his exemplary accuracy, 
amidst the great difficulties with which, from the circumstances in 
which he was placed, he had generally to contend. 

An Account of a Series of Experiments made with a view to the Con* 
struction of an achromatic Telescope with a fluid concave Lens, in 
stead of the usual Lens of Flint Glass, In a Letter addressed to Da- 
vies Gilbert, Esq, M.P, President of the Royal Society, By Peter 
Barlow, Esq, F,R,S, SfC. Read January 17, 1828. IPhil. Trans. 
1828, j3. 105.] 

The idea of constructing achromatic telescopes with fluid lenses 
was first suggested to the author by the attempt of Messrs. Gilbert 
to apply to practice the principles and rules for the construction of 
aplanatic object-glasses, laid down by Mr. Herschel in the Philoso- 
phical Transactions for 1821. In following these suggestions, the 
author became sensible of the difiBiculty of obtaining flint glass of 
sufficient size and purity for astronomical telescopes ; and was thence 
led to consider the possibility of substituting some fluid in place of 
flint glass. Dr. Blair had, many years ago, succeeded in makmg very 
perfect telescopes of this description, but he still retained the use of 
flint glass. Among the various fluids adapted to this optical purpose, 
the author gave a decided preference to the sulphuret of carbon, 
which combines properties of perfect transparency and freedom from 
colour, with a refractive index nearly equal to that of ffint glass, and 
with a dispersive power more than double, properties which it appears 
to retain under all the temperatures to which it is likely to be ex- 
posed in an astronomical telescope. After several trials, Mr. Barlow 
determined the best method of confining this fluid, but was at first 
unsuccessful in his attempts to construct with it a telescope of 6 
inches aperture and 7 feet in length. He afterwards undertook a 
smaller one of 3 inches aperture, which he at length accomplished, 
and in the very first trials with it was able to separate a, great ivum- 
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ber of doable stars of the class which Sir William Herschel hai 
pointed out as tests of a good 3|-iiich refractor. Encouraged by his 
success, he again attempted a 6-inch object-glass, with a different 
manner of adjusting and securing the lenses, and considers the result 
of his endeavour as proving at least the practicability of the construc- 
tion. This instrument, with a power of 143, shows the small star in 
Polaris so distinct and brilliant, that its transit might be taken with 
the utmost certainty ; it exhibits distinctly the small stars in a Lyrse, 
Aldebaran, Rigel, &c. and decidedly separates Castor, y Leonis, and 
e Bootis. The belts and double ring of Saturn are well exhibited with 
a power of 150 ; and the belts and satellites of Jupiter are tolerably 
defined with the same power, but will not bear a higher power than 
about 200. 

In the usual construction of achromatic telescopes, the two or the 
three lenses composing the object-glass are brought into immediate 
contact. But the high dispersive power of the sulphuret of carbon 
enables Mr. Barlow to place the fluid correcting lens at a distance 
from the plate object lens equal to half its focal length. By this 
means the fluid lens, which is the most diflicult part of the construc- 
tion, is reduced to one half or less of the size of the plate lens. This 
construction, therefore, renders us independent of flint glass, enables 
us to increase the aperture of the telescope to a considerable extent ; 
and gives us all the light, field, and focal power of a telescope of one 
and a half time the length of the tube. The author investigates 
analytically the formulae for calculating the proper distance of the 
lenses on this construction, and expresses a hope that further experi- 
ments will enable us to determine the precise distance which shaU 
reduce what has been termed the secondary spectrum, inseparable 
from the ordinary construction, either to zero, or to an inconsiderable 
amount. 

A Catalogue of Nebula and clusters of Stars in the Southern Hemi- 
sphere, observed at Paramatta in New South Wales, by James Dun- 
lop, Esq, In a Letter addressed to Sir Thomas Makdougall Bris- 
bane, Bart. K.C.B, late Governor of New South Wales. Presented 
to the Royal Society by John Frederick William Herschel, Esq. Vice 
President. Read December 20, 1827. [Phil. Trans. IS2S, p. IIS.^ 

The observations, of which the results are here given, were made 
by Mr. Dunlop in the open air, with a 9 -feet reflecting telescope, 
having the clear aperture of the large mirror 9 inches, and fitted up 
as a meridian telescope ; the position of which, and the index error, 
being ascertained by the passage of known stars. The drawings 
which accompany the paper were made at the time of observation 
of the appearances of a great number of nebulae and clusters, and 
particularly of the nebulae major and minor. The paper contains a 
catalogue and description of 629 nebulae, arranged in the order of 
their south polar distance, and in zones for each degree in the order 
of their right ascension. A few observations are subjoined, descri- 
bing more particularly t^e appearance of the nebula minor, which. 
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seen through the telescope, resembles one of the brighter portions of 
the milky way ; of the nebula major, which is brighter, more irre- 
gular, and composed of a great number of diiFerent parts ; and of the 
dark space on the east side of the cross, or the black cloud, as it is 
called, which is occasioned by the almost total absence of stars. It 
is remarked by the author, that neither of the two nebulae, major and 
minor, are at present in the place assigned to them by La Caille. 
He finds also that scarcely any nebulae exist in a high state of con- 
densation, and very few even in a state of moderate condensation 
towards the centre. Some have bright points in or near the centre, 
many of wnich may be stars ; but the greater number of the nebulae 
appear only as condensations of the general nebulous matter into 
faint nebulae of various forms and magnitudes, generally not well de- 
fined ; while many of the larger nebulous appearances are resolvable 
into stars of small magnitudes. But whether nebulae are universally 
thus resolvable, is a question of which our instruments are yet in- 
competent to afford a direct solution, and in the discussion of which 
we have only analogy as our guide. 

An Account of Trigonometrical Operations in the Years 1821, 1822, 
and 1823, for determining the Difference of Longitude between the 
Royal Observatories of Paris and Greenwich, By Captain Henry 
Kater, F.P.jR.-S. Read January 31, and February 7, 1828. IPhiL 
Trans. 1828, /». 153.] 

The first section of this paper contains a narrative of the pro- 
ceedings of the Commission appointed for executing the object an- 
nounced in the title. 

The first trigonometrical operations for connecting the meridians of 
Paris and Greenwich were carried on by General Roy, in coopera- 
tion with Messrs. de Cassini, Mechain, and Legendre, in the year 
1790, an account of which was published in the Philosophical Trans- 
actions of that year. In 1821, the Royal Academy of Sciences, and 
Board of Longitude at Paris, communicated to the Royal Society of 
London their desire that these operations should be repeated, and the 
following Commissioners were nominated by these scientific bodies 
for that purpose ; namely, Messrs. Arago afid Mathieu, on the part 
of the Academy of Sciences; and Lieutenant- Colonel Colby and Cap- 
tain Kater, on the part of the Royal Society. 

The instrument employed in these operations was the great theo- 
dolite of Ramsden, belonging to the Royal Society, and the same 
which had formerly been used by General Roy. 

It was at first proposed to adopt as abase, some one of the distances 
given by the trigonometrical survey of Great Britain, and to connect 
it with General Roy's stations ; but it was found that the guns and 
wooden pipes, which had marked these stations, had been either re- 
moved or lost, so that the exact stations could not be immediately 
ascertained. The signals used for connecting the stations upon the 
coasts of England and France were lamps with compound lenses^ 
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constructed under the direction of M. FresneL These lenses were 
3 feet in diameter, and were composed pf numerous pieces; the light 
they gave far exceeded that of any of our lighthouses, appearing at 
the distance of 48 miles, like a star of the first magnitude. StaiFs 
were also erected near the lamps, but these were only occasionally 
visible. 

These lamps were placed under the care of proper attendants on 
stations selected upon Fairlight Down and near Folkstone Turnpike, 
and the observers then crossed the Channel on the 24th of Septem- 
ber 1821, and stationed themselves at Blancnez. Their observations 
were for some time retarded by tempestuous weather, but were com- 
pleted on the 7th of October. They then removed to Montlambert, 
a fort situated on a height near Boulogne, where a further delay oc- 
curred in consequence of an accident that had happened to the lamp 
at Fairlight. On the 14th they returned through Calais to Fairlight. 
Here they at length succeeded in discovering the wooden pipe by 
which General Roy had marked his station, and which had been bu- 
ried 4 feet deep in the earth. In order to preserve this point, a mill- 
stone, having the words '* Roy's Station " cut upon it, was placed 
level with the surface of the ground, its centre being precisely over 
liie centre of the pipe. 

The party next proceeded to Folkstone ; and in order to carry on 
the series towards London, stations were selected on Stede Hill and 
Wrotham Hill, which were connected with Folkstone by an interme- 
diate point on Tolsford Hill, from which the stations on the French 
coast are visible, and the triangles connected with the church of 
Notre Dame at Calais. It was found impossible to connect the tri- 
angles directly with the base measured by General Roy upon Houns- 
low-heath, on account of many intervening buildings since erected, 
which now intercept the view of one end of the base from the other 
end. The summer of 1822 was employed in the choice of stations, 
one of which was the temporary meridian mark erected near Ching- 
ford for the Royal Observatory, and which was fixed upon in order 
that the side of one of the triangles might coincide vrith the meridian 
of Greenwich. Observations were next made from Leith Hill, Wrot- 
ham Hill, Stede Hill, Crowborough, and Sevem-droog Castle, on 
Shooter's Hill, which were connected with Greenvrich by the north- 
west pinnacle of Westminster Abbey and the cross of St. Paul's, and 
afterwards by means of Hanger Hill, with Fairlight Down and Folk- 
stone turnpike. A difficulty occurred in observing from the station 
on Shooter's Hill the signal staff erected upon Hanger Hill, in con- 
sequence of the intervening smoke of London. This was obviated 
•by a contrivance of Colonel Colby, consisting of several tin plates 
nailed to the staff, and disposed one above another at such angles as 
to reflect in succession the sun's rays in the direction of Shooter's 
Hill, and thus to answer the purpose of a heliostat. Each plate gave 
in its turn a neat image of the sun, resembling a fixed star, which 
was seen through a smoke so thick as to render the hill itself in- 
visible. 
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In July of the next year, 1823, the theodolite belonging to thd 
Ordnance 'was placed at the station at Chingford, and the series of 
observations, which had been left imperfect the preceding autumn, 
were Completed. Pains were taken by sinking stones of proper size, 
with the word " station " marked upon them, and also by observing 
the angles formed by steeples and other permanent objects in the vi- 
cinity, to preserve the identity of the stations, for the use of future 
observers. 

In the second section, an account is given of the methods of com- 
putation that were adopted. The methods which have been employed 
for geodetical calculations, may be reduced to three ; — the first con- 
dsts in considering the observed triangles as spherical triangles, of 
which the sides are to be computed by spherical trigonometry ; the 
second is to deduce from the spherical angles, the angles formed by 
the chords, and thus reduce the spherical triangle to a plane triangle ; 
the third consists in deducting frcnn each of the observed spherical 
angles^ one third of the spherical excess, which reduces the triangle 
to a plane triangle, in which the Computations may be made by plane 
trigonometry. This last method, devised by Le Gendre, and which 
is recommended by its elegance and simplicity, was the one employed 
on the present occasion. 

The third section comprises the details of the observations of the 
several triangles, and the computations made from them of the actual 
distances of the several stations. As the standard of linear measure 
employed by General Roy for the measurement of the base upon 
Hounslow Heath differs by a small fraction from the Imperial stand- 
ard yard, it was found necessary to add 5*82 feet as a correction 
to that distance. Corresponding corrections to all General Roy's 
measurements may be obtained by using the constant multiplier of 
•0000691. 

The fourth section is occupied with computations of the distances 
from the meridian, and from the perpendicular to the meridian of 
Ghreenwich. 

The fifth section contaiiis the investigations of the latitudes and 
longitudes of the several stations. In tiiese computations the ellip- 
ticity of the earth has been assumed at one 300dth, as being nearly 
the mean between -j-i -o and tW, the limits between which the ellip- 
ticity is generally supposed to be comprised. 

The sixth section contains remarks on the observations of the pole 
star for determining the direction of the meridian, showing the small 
degrde of reliance to which. With reference to that object, such ob- 
servations are entitied, and also on the deteilnination of the length 
of the degree upon a circle perpendicular to the meridian, which is 
liable to similar causes of error. 

The seventh section is on thfe measuremetit of the heights of the 
stations above the level of the sea ; and the influence of terrestrial 
refraction oli the accuracy of these measurements. 

As the results of M. Arago's observations in France have not yet 
beeti published, the longitude of Calais must be taken, as given m tille 
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Connaissance des Terns, to be 0° 28' 59" west of Paris; which added 
to 1° 51' 18"'73, its east longitude from Grreenwich, resulting from 
the preceding work, gives 2° 30' 17"'73 for the difference of longitude 
between Paris and Greenwich; which is equivalent to 9" 21"* 18 in 
time, differing only 0**28 in defect from the results obtained with fire 
signals as reported in the Phil. Trans, for 1826, by Mr. Herschel. 
As the accuracy of the preceding work wholly depends upon the de- 
gree of reliance that may be placed upon the base at Hoimslow 
Heath, which is somewhat questionable, the author recommends that 
a new base be measured to connect in the most unexceptionable man- 
ner the stations of Leith Hill and Wrotham; to the successful accom- 
plishment of which, the arrangements so happily devised by Colonel 
Colby for compensating expansion would eminently contribute. 

An Appendix is subjoined, containing miscellaneous observations 
with respect to various objects connected with the proceedings, ac- 
companied with tables relating to the computations. The methods 
employed for securing the permanence of the positions of the micro- 
scopes of the theodolites are pointed out, and tike influence of various 
minute causes of inaccuracy is inquired into, especially that of later^ 
refraction, which frequently occasioned a sensible variation in the 
same angles observed in different states of the weather. 

The original observations relating to the work are deposited with 
the Royal Society, for the purpose of being consulted whenever oc- 
casion may require. All the angles employed in the work, with the 
name of the observer, and the manner in which they were derived, 
are given at the end of the present paper. Tables are also given 
detailing the observations of the pole star. 

Vn the Phenomena of Volcanoes. By Sir Humphry Davy, Bart. F.R.S. 
Read March 20, 1 828. [Phil. Trans. 1828, p. 241 .] 

In a paper on the Decomposition of the Earths, published in the 
Philosophical Transactions for 1812, the author offered it as a con- 
jecture that the metals of the alkalies and earths might exist in the 
interior of the globe, and on being exposed to the action of air and 
water, give rise to volcanic fire and to the production of lavas ; by 
the slow cooling of which, basaltic" and other crystalline rocks might 
subsequently be formed. Vesuvius, from local circumstances, pre- 
sents peculiar advantages for investigating the truth of this hjrpo- 
thesis ; and of these, the author availed himself during his residence 
at Naples in the months of December 18J9, and of January and Fe- 
bruary 1820. A small eruption had taken place a few days before 
he visited the mountain, and a stream of lava was then flowing vrith 
considerable activity from an aperture in the mountain a little below 
the crater, which was throwing up showers of red-hot stones every 
two or three minutes. On its issuing from the mountain, it was per- 
fectly fluid, and nearly white-hot ; its surface appeared to be in vio^ 
lent agitation, from the bursting of numerous bubbles, which emitted 
clouds of white smoke. There was no appearance of more vivid ignition 
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in the lava when it was raised and poured out by an iron ladle. A 
portion was thrown into a glass bottle, which was then closed with a 
ground stopper ; and on examining the air in the bottle some time 
afterwards, it was found not to have lost any of its oxygen. Nitre 
thrown upon the surface of the lava did not produce such an increase 
of ignition as would have attended the presence of combustible mat- 
ter. The gas disengaged from the lava, proved on examination to 
be common air. When the white vapours were condensed on a cold 
tin plate, the deposit was found to consist of very pure common salt; 
and the vapours themselves contained 9 per cent, of oxygen, the rest 
being azote, without any notable proportion of carbonic acid or sul- 
phurous acid gases ; although the fumes of this latter gas were ex- 
ceedingly pungent in the smoke from the crater of the volcano* On 
another occasion the author examined the saline incrustations on the 
rocks near the ancient bocca of Vesuvius, and found them to consist 
principally of common salt, with some chloride of iron, a little sul* 
phate of soda, a still smaller quantity of sulphate or muriate of potassa^ 
and a minute portion of oxide of copper. In one instance in which 
the crystals had a purplish tint, a trace of muriate of cobalt was de- 
tected. From the observations made by the author at different pe- 
riods, he concludes that the dense white smoke which rose in immense 
columns from the stream of lava, and which reflected the morning and 
evening light of the purest tints of red and orange, was produced by 
the salts which were sublimed with the steam. It presented a stri- 
king contrast to the black smoke, arising from the crater, which was 
loaded with earthy particles, and which in the night were highly lu- 
minous at the moment of the explosion. The phenomena observed 
by the author afford a sufficient refutation of all the ancient hypo- 
theses, in which volcanic fires were ascribed to such chemical causes 
as the combustion of mineral coal or the action of sulphur upon iron, 
and are perfectly consistent with the supposition of their depending 
upon the oxidation of the metals of the earths upon an extensive 
scale in immense subterranean cavities, to which water, or atmosphe- 
ric air, may occasionally have access. The subterranean thunder 
heard at great distances under Vesuvius, prior to an eruption, indi?- 
cates the vast extent of these cavities ; and the existence of a subter- 
ranean communication between the Solfaterra and Vesuvius is esta- 
blished by the fact, that whenever the latter is in an active state, the 
former is comparatively tranquil. In confirmation of these views, the 
author remarks that almost all the volcanoes of considerable magni- 
tude in the old world are in the vicinity of the sea : and in those 
where the sea is more distant, as in the volcanoes of South America, 
the water may be supplied from great subterranean lakes ; for Hum- 
boldt states that some of these throw up quantities of fish. The au^ 
thor acknowledges, however, that the hypothesis of the nucleus of the 
globe being composed of matter liquefied by heat, offers a still move 
simple solution of the phenomentf c€ volcanic fires. 
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Abstract of a Meteorological Journal k^t at Benares during the Years 
1824, 1825, and 1826. By James Prinsep, Esq. Assay Master of 
the Mint at Benares, Communicated by Peter Mark Roget, 3f JD. 
Secretary of the Royal Society, Read January 25, 1828. [Phil. 
Trans, 1828. /». 251.] 

The registers, of which the monthly results are presented in a 
tahular form, contain an account of ttie states of the barometer, 
thermometer, the air hygrometer, the wet bulb hygrometer, the de- 
grees of aqueous tension, amount of evaporation, quantity of rain, 
wind, and other circumstances relating to the weather at Benares 
during three successive years. The author states it as his opinion, 
that the diurnal oscillations of the barometer, as well as the monthly 
variations, are dependent on the alterations of the specific gravity of 
the air from changes in its temperature ; the operations of which may 
be traced with much greater distinctness at Benares than in the more 
variable climates of Europe. He illustrates his position by graphic 
representations of the changes in the barometer, corresponding with 
those of the thermometer. 

He next points out a method of reducing the indications derived 
from hygrometers of different constructions, to absolute degrees of 
aqueous tension : and concludes, by expressing a hope that the cul- 
tivators of hygrometrical science in Europe would take pains to fur- 
nish standard instruments of comparison at the several principal 
stations on the Indian continent; as such a measure is the only secu- 
rity which can be obtained against inaccuracy in the observations that 
are now very extensively carried on in that part of the world. 

A Description of a vertical floating Collimator ; and an Account of its 
application to Astronomical Observations with a Circle and with a 
zenithTelescope, By Captain Henry Kater, V.P,R,S, Read April 24, 
and May 1, 1828. [Phil, Trans. 1828, p, 257.] 

The construction of the instrument which forms the subject of this 
paper, is a material improvement on that of the horizontal floating 
collimator, of which an account was given by the author in the Phi- 
losophical Transactions for 1825. Its superiority is derived from its 
adaptation to the vertical instead of the horizontal position, by which 
the sources of error arising from the necessity of transferring the in- 
strument to different sides of the observatory, and of taking the float 
out of the mercury and replacing it, at each observation, are wholly ob- 
viated. The vertical floating collimator has the further advantage of 
being adapted for use, not only with a circle, but also with a tele- 
scope, either of the refracting or reflecting kind. Such a telescope, 
furnished with a wire micrometer, and directed to the zenith, becomes 
a zenith telescope, free from all the objections to which the zenith 
sector, and the zenitii telescope, with a plumb line> are liable. 

The instrument itself is supported on a square mahogany stand, 
which slides on two parallel beams fixed at the upper part of the ob- 
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servatory in the direction of the meridian, and which has a circular 
aperture in the centre, having at its edge a projecting rim of iron to 
admit of the passage of the telescope. Hie telescope, of which the 
focal length is 8 inches, is supported in the vertical position by a 
bridge connecting it with a circular iron ring, 10 inches and -iVths in 
diameter, which floats in mercury. The mercury is contained in a 
circular iron trough, the central aperture of which is sufficiently large 
to allow of its turning freely round the rim, which rises from tie 
margin of the aperture of the stand. The object-glass of the tele- 
scope is placed at its lowest end, and its focus is occupied by a dia- 
phragm, composed of two brass plates, each cut so as to form an 
angle of 135°, and placed opposite to each other, so that the angular 
points are brought to an accurate coincidence ; thus leaving on each 
side intervening spaces, which form vertical angles of 45° each. The 
telescope below, whether belonging to a circle or a zenith telescope, 
is to be directed so that the image of these angles shall be bisected 
by the micrometer wire ; for which purpose the diaphragm of the 
collimator is illuminated by a bull's-eye lantern, placed at a conve- 
nient distance upon one of the beams crossing the observatory, the 
light being reflected downwards by a plane mirror placed on a screen 
with a suitable aperture immediately above the collimator. The ccd- 
limator is then to be turned half round in azimuth, the motion being 
facilitated by rollers, and limited, as to extent, by two catches which 
receive a projecting wire fixed to the outer circle of the trough. When 
in this situation, the observation of the diaphragm by the telescope, 
and the bisection of its angles, are to be repeated, and the mean of the 
two positions will indicate the exact point of the zenith. 

Minute directions are given by the author for the construction of 
all the parts of the collimator, and for their proper adjustments ; to« 
gether with an account of the precautions to be taken in the employ- 
ment of the instrument. The time required for completing the de-^ 
termination of the zenith point by its means, need not exceed two 
minutes ; and if to this be added the time necessary for a second set 
of observations of the same kind, for the purpose of verification, and 
of a nearer approach to accuracy, the whole time required will not 
be more than five minutes, during which it is not probable that any 
sensible disturbance can have taken place in the position of the in- 
strument from changes of temperature. 

Tables are given containing registers of numerous series of expe- 
riments, made both by the author and by several of his friends, with 
a view to determine the stability of the instrument a^^d the degree of 
reliance that can be placed in the results. In the first series, out of 
60 independent determinations of the zenith point, there are 25, the 
error of each of which does not exceed -iVth of a second ; 37 under 
TVths ; 47 under iVths ; 55 under TVths ; 3 between 4- and 5 -tenths; 
and 2 a little above half a second. But the author thinks it probaUe 
that the greater part of these errors, minute as they are, must be at- 
tributed to want of power in the micrometer ; which power is directly 
as the focal length of the object-glass or mirror of the telescope to 
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which it is attached, and which necessarily limits the precision of 
which it is capable. 

The author next gives the results of some experiments with a col- 
limator made for Captain Foster, having a float of only 5 inches in 
diameter, and with a telescope 5 inches long; the errors generally do 
not amount to more than T^ths of a second. 

He then enters into details as to the manner of using the vertical 
floating collimator in astronomical observations, beginning with the 
portable azimuth and altitude circle, described by the Rev. F. Wol- 
laston in his Fasciculus Astronomicus, and applicable to other similar 
instruments. The new collimator aflbrds also the most perfect me- 
thod of adjusting the line of coUimation of a mural circle or of placing 
it at right angles to the axis. 

The author next proceeds to describe the method of applying the 
instrument to the zenith telescope. In comparing the observations 
made by the zenith sector, belonging to the Board of Ordnance, with 
the zenith telescope used in conjunction with the vertical floating col- 
limator, the mean of errors in the former case was +0"*54 and— 0"* 75 ; 
in the latter4- 0"'44 and — 0"' 66. From observations made on y Dra- 
conis, the zenith distance of which at Greenwich is 0° 2' 6"'36, and 
at York Gate 0° 0' S5"'67; the difference of latitude between the two 
places was found to be 0° 2' 42"-03 ; that of Greenwich being 51° 
28' 38"'96, and of York Gate 51° 31' 20"-99. The decimals of a se- 
cond, by the azimuth and altitude circle and the horizontal floating 
collimator, were '94; by the same instrument and the vertical floating 
collimator, '76 ; and by the zenith telescope, and the vertical floating 
collimator, '92 : the mean being *9. 

From the greater degree of precision attainable by the employment 
of the vertical floating collimator, from the facility of its construction, 
the readiness of its application, and the time saved by using it, the 
author deems it not unreasonable to infer, that ere long, the use 
of the level and plumb-line in celestial observations wiU be wholly 
abandoned. 

On the Height of the Aurora Borealis above the surface of the Earth ; 
particularly one seen on the 29th of March, 1826. Bi/John Dalton, 
FM,S. Read April 17, 1828. [PhiL Trans, 1828,;?. 291.] 

The' author observes that opinions differ as to the elevation of the 
Aurora Borealis above the surface of the earth, and that this is a 
point which can be determined only by a series of concurring ob- 
servations. The appearance of a phenomenon of this kind on the 
29th of March, 1826, assuming the form of a regular arch at right 
angles to the magnetic meridian, and marked by peculiar features, 
continuing for above an hour in the same position, afforded a most 
fevourable opportunity for obtaining the data requisite for the solu- 
tion of this problem ; and the author accordingly took great pains 
to collect as many authentic accounts as possible of the apparent 
pofeitipn of this luminous arch with reference to the stars, when seen 
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from various places where it had been observed in England and in 
Scotland. It appears to have been actually seen in places 170 miles 
distant from one another, in a north and south direction, and 45 
miles distant from east to west, thus comprising an area of 7000 or 
8000 square miles ; but it must have been visible over a much greater 
extent. Accounts were received of its having been seen as far north 
as Edinburgh, and as far south as Manchester and Doncaster, and at 
most of the intermediate towns ; and from the exact correspondence 
of the descriptions from all these places, it was impossible to doubt 
that they referred to the same luminous appearance. In proceeding 
from north to south, the apparent altitude of the arch continually 
increased, still keeping to the south of the zenith till we come to 
Kendal, at which place it very nearly crossed the zenith ; at War- 
rington, which is further south, the culminating point of the arch 
was north of the zenith. Wherever seen, the arch always seemed 
to terminate nearly in the magnetic, east and west, at two opposite 
points of the horizon. 

The observations, in which the author places the greatest confi- 
dence for determining the height of this aurora, were those made at 
Whitehaven and at Warrington, places which are distent 83 miles 
from one another, and situated nearly on the same magnetic meri- 
dian. Calculating from the data they afford, he finds the height of 
the arch very nearly 100 miles above the surface of the earth, and 
immediately over the towns of Kendal and of Kirkby- Stephen. This 
conclusion is corroborated by observations at Jedburgh ; but if the 
former be compared with those at Edinburgh, the height will come 
out to be 150 or 160 miles, and the position vertical about Carlisle : 
but he thinks the former result more entitled to confidence. Assu- 
ming the height to be 100 miles, it will follow that the breadth of the 
arch would be 8 or 9 miles, and its visible length in an east and west 
direction from any one place would be about 550 miles. The author 
then proceeds to take a comparative view of the results of inquiries on 
the height and position of other aurorse which have at different times 
appeared, and are recorded in the Philosophical Transactions and other 
scientific journals. He also gives an account of a luminous arch seen 
both at Kendal and at Manchester on the 27th of December last, which 
appeared in the zenith at the former place, and was elevated 53° from 
the north at the latter place ; whence its height is deduced to be 
100 miles. From the general agreement of this series of obser- 
vations, the author infers that these luminous arches of the aurora« 
which are occasionally seen stretching from east to west, are all 
nearly of the same height; namely, about 100 miles. Observations 
are still wanting for the determination of the length of beams parallel 
to the dipping-needle, which constitute the more ordinary forms of 
the aurora borealis; neither can it be determined whether these 
beams arise above the arches, as from a base, or whether they de- 
scend below, as if appended to the arches. It is remarkable that the 
arches and beams are rarely, if ever, seen connected together, or in 
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jmLta-position; but always in parts of the heavens at a coosider^bie 
distance from e^^^h other. 

A Comparison, of the Changes of Magnetic Intensity throughout the 
Day in the Dipping and Horizontal Needles, at Tr e ur e nh urgh Bag 
in Spitsbergen. By Captain Henry Foster, R.N, F.R.S, Read 
May 8, 1828. [Phil. Trans. 1828, /». 303.] 

The observations made by the author at Port Bowen in 1 825, on 
the diurnal changes of magnetic intensity taking place in the dip- 
ping- and horizontal-needles, appeared to indicate a rotatory motion 
of the polarizing ads of the earth, depending on the relative posi- 
tion of the sun, as the cause of these changes. By Capt. Fost»*s 
remaining at Spitzbergen, during the late Northern Voyage of Dis- 
covery, a favourable opportunity was afforded him of prosecuting this 
inquiry. Instead of making observations with a single needle, vari- 
ously suspended, as had been done at Port Bowen, two were em- 
ployed, — ^the one adjusted as a dipping-needle, and the other sus- 
pended horizontally. The relation oetween the simultaneous inteii- 
sities of the two needles could thus be ascertained, and inferences 
deduced relative to the question whether a diurnal variation in the 
dip existed as one of the causes of the observed phenomena, or 
whether, the dip remaining constant, they were occ^oned by a 
change in the intensity. 

The dipping-needle used was one belonging to the Board of Lon- 
gitude, and made by DoUond. Both this and the honzontal-needle 
were made in the form of parallelopipedons, each 6 inches long, 0*4 
Inroad, and 0*05 thick. The experiments were continued from the 
30th of July to the 9th of August ; and were so arranged, that in 
the course of two days an observation was made every hour in the 
four-and-twenty ; that is, part of them in one day ^d another part 
in the other day. 

The observations oa the horizontal-needle were made in the fol- 
lowing manner : — after being freely suspended by a silk thread di- 
vested of torsion, the needle was turned somewhat more than 40° out 
of the magnetic meridian, and the oscillations counted only when the 
^xc of vibration had decreased to 40°. The times of performing ten 
oscillations were then noted successively until 200 were completed ; 
the tenninal arc and the temperature of the instrument were also 
registered. The oscillations of the dipping-needle were taken as 
follows : one hundred with the face of the instrument east, previous 
to those of the horizontal-needle being observed ; and another hun- 
dred after the latter, with tjie face west, — a process which gives the 
iTiean time of observatio^ nearly the same for both needles. Two 
tables are given ; the first containing a register of the observations ; 
and the second, the mean proportional intensities at every hour in 
each needle, deduced from the respective times of the performance gf 
100 oscillations. From a comparison of the changes occurring in 
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the twQ needles, it appear? th^t at the time wl^n an increase took 
pUioe in the intensity Qf the dipping-needle, tbptt of the horizontal*- 
needle underwent a corresponding diminution, and vice versd. On 
comparing these results with the hypothesis of a rotation of the ge- 
neral polarizing axis of the earth ahout its mean position as a centre* 
and employing for this investigation the formulae given by Mr. Bar- 
low, in his Essay on Magnetic Attractions, it is found that the radius 
of this circle of rotation is very nearly eight minutes. The magni- 
tude of this radius, however, will he considerably influenced by the 
sun's declination. 

The change of intensity of the dipping-needle, in as far as it is 
owing to a variation of the dip, wpuld be pnly in the proportion of 
8726 to 3732 ; whereas its actual amount is found to be one eighty- 
third part of the whole. This, therefore, seems Xjq imply changes iji 
the general magnetic intensity of the earth. But the author, limit- 
ing his present inquiry to the variations in the dip, concludes that 
the times of the day when these changes are the greatest and the 
least, are such as indicate a constant inflexion of the magnetic pole 
towards the sun during the diurnal rotation, and to point to the sun 
as the primary agent in the production of these changes. 

Experiments relative to the Effect of Temperature on the refractive 
Index and dispersive Power of Expansible Fluids, and on the In- 
fluence of these Changes in a Telescope with a fluid Lens, By Peter 
Barlow, Esq. F,R.S, SfC. Read May 16, 1828. [Phil. Trans. 
1828,/?. 313.] 

In a paper lately read to the Society, the anthpr stated that be 
had not perceived any change in the focal length of the telescope, 
induced by changes of temperature ; but he has since ascertained 
that in order to produce the brightest and most perfect image, the 
distance of the object-glass require^ a minute adjustment, amounting 
to 0*134 of an inch, corresponding to an elevation of temperature 
from 57° to 84°, or a depression from 67° to 31°. 

In order to introduce greater clearness and precision, the author 
proceeds to define certain terms which he finds it necessary to em- 
ploy. By the lenffth of the telescope, he would be understood to mean 
the distance between the object-glass and the focus ; by the fluii 
fociiis, thp.t between the fluid lens and the focus ; and by the focul 
power of the telescope, he means the focal length of a telescope of 
the usual construction, which gives the same convergency to the 
rays, or produces an image of the scune size : but he also employs the 
term focal length of the telescope, a^ synonymous with the fir^t ; tha,t 
pf fluid focal length as synonymous with the second ; and that of 
equivalent focal length as sjrnonymous with the last of these terms. 

As it is diflicult to determine the refractive inde^P of the fluid under 
different circumstances, from whieh their effects on the focal power 
of the telescope might be computed^ the author endef^vpured to as- 
certain, by direct observations, the eff<^ct of chapges of temperature 
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on the power of the telescope, and thence computes the correspond- 
ing change in the refractive index of the fluid. The result is the 
amount of adjustment already stated. The correction for angular 
measurements was the 60th part of a second in every minute, for 
every degree of thermometric change ; a quantity, Mr. Barlow ob- 
serves, which is too small to deserve notice, except in cases of ex- 
treme delicacy. The dispersions at 31^ and at 84° are in the ratio of 
3067 to 3084. The change in the refractive index between 32° and 
212°, supposing it to increase uniformly, would be about one tenth 
of the whole, — a proportion which is very nearly the same as the 
actual expansion of the fluid. Hence it is considered as probable, 
that in this and all other expansible fluids, the index of refraction 
varies directly as the density. On the other hand it would appear, 
that the dispersive ratio remains, at all temperatures, constantly the 
same. 

On some Circumstances relating to the Economy of Bees, By Thomas 
Andrew Knight, JEsq, F,R,8, President of the Horticultural So- 
ciety. Read May 22, 1828. [PhiL Trans. 1828, p. 319.] 

The author had already stated, in a former communication to the 
Royal Society, his having noticed that for several days previous to 
the settling of a swarm of bees in the cavity of a hollow tree adapted 
to their reception, a considerable number of these insects were in- 
cessantly employed in examining the state of the tree, and particu- 
larly of every dead knot above the cavity which appeared likely to 
admit water. He has since had an opportunity of observing that the 
bees who performed this task of inspection, instead of being the 
same individuals as he had formerly supposed, were in fact a con- 
tinual succession of different bees ; the whole number in the course 
of three days being such as to warrant the inference that not a single 
labouring bee ever emigrates in a swarm without having seen its 
proposed future habitation. He finds that the same applies not only 
to the place of permanent settlement, but also to that where the 
bees rest temporarily, soon after swarming, in order to collect their 
numbers. 

The swarms, w^hich were the subjects of Mr. Knight's experiments, 
showed a remarkable disposition tD unite under the same queen. On 
one occasion a swarm, which had arisen from one of his hives, 
settled upon a bush at a distance of about twenty-five yards ; but in- 
stead of collecting together into a compact mass, as they usually do, 
they remained thinly dispersed for nearly half an hour ; after which, 
as if tired of waiting, they singly, one after the other, and not in 
obedience to any signal, arose and returned home. The next morn- 
ing a swarm issued from a neighbouring hive, and proceeded to the 
same bush upon which the other bees had settled on the preceding 
day ; collecting themselves into a mass, as they usually do when 
their queen is present. In a few minutes afterwards a very large 
assemblage of bees rushed from the hive from which the former 
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swarm had issued, and proceeded directly to the one which had just 
settled, and instantly united with them. The author is led from 
these and other facts to conclude that such unions of swarms are ge- 
nerally, if not always, the result of previous concert and arrange- 
ment. 

The author proceeds to mention some circumstances which induce 
him to believe that sex is not given to the eggs of birds, or to the 
spawn of £shes or insects, at any very early period of their growth. 
Female ducks, kept apart from any male bird till the period of laying 
eggs approached, when a musk drake was put into company with 
them, produced a numerous offspring, six out of seven of which 
proved to be males. 

The mule £shes found in many rivers where the common trout 
abounds, and where a soHtary salmon is present, are unifonnly of the 
male sex ; hence the spawn must have been without sex at the time 
it was deposited by the female. 

The author states that he has abo met with analogous circum- 
stances in the vegetable world, respecting the sexes of the blossoms 
of monoecious plants. When the heat is excessive, compared with 
the quantity of light which the plant receives, only male flowers ap- 
pear ; but if the light be in excess, female flowers alone are pro- 
duced. 

On the Laws of the Deviation of Magnetized Needles towards Iron^ 
By Samuel Hunter Christie, Esq. M.A, F,R,S. 8fC, Read June 5, 
1828. IPhil. Trans. 1828, p. 325.] 

The author had pointed out, several years ago, the law of devi- 
ation of a magnetized needle, (either freely suspended or constrained 
to move in any particular plane,) from its natural position, by the in- 
fluence of masses of iron in its vicinity. This law was founded on 
the hypothesis that the iron attracted both the poles of the needle : 
the position of which, resulting from this action, might be deter- 
mined by that of an imaginary minute magnetic needle, freely sus- 
pended by its centre of : gravity, reduced to the plane of revolution. 
The author had considered this law as fully established from its ac- 
cordance with experiment ; but Mr. Barlow, in a paper which was 
pubHshed in the last volume of the Philosophical Transactions, denies 
that such an accordance exists, and infers, from the results of some 
experiments which he made on horizontal needles, having their mag- 
netism unequally distributed in their two branches, that the theory on 
which the preceding law is founded is fallacious. In opposition to 
the views of Mr. Barlow, the author contends that the phenomena 
observed are precisely those which must result from the theory he 
had himself adopted ; and that they tend in no way to support the 
hypothesis of their being simply the effects of the magnetic power 
which the iron receives by induction from the earth. 

The author was also led to suspect the accuracy of another con- 
clusion which had been drawn by Mr. Barlow, namely, that the 
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length of the needle had no sensible influence upon the extent of its 
deviations. In order to determine this pointy he began by ascertain^ 
ing more scrupulously than had yet been done, the values of several 
of the elements of the calculation, such as the exact positions of the 
points where the intensity of the magnetism is tiie greatest, and alsQ 
of the point of neutrality, or of the magnetic centre ; and he next 
subjected to a more severe scrutiny a law which had been regarded 
as established by experiment ; namely, that the tangent of the devi- 
ation is proportional to the rectangle of the cosine of the longitude, 
into the sine of the double latitude of the position of the centre of 
the needle, with relation to the mass of iron as referred to a hollow 
sphere. 

In the course of his experiments the author ascertained that if any 
bar of steel, imiformly magnetized by the method of double touct 
have this state of magnetism disturbed by drawing the end of a mag- 
net from its centre to the end, having tie same polarity as that ap- 
plied to it, then the pole at that end vrill be shifted towards the 
centre, while the opposite pole will be removed fiuther from it, and 
a corresponding change will occur in the position of the magnetic 
centre. Changes will also take place in the absolute intensities of 
the magnetism at each pole. Considerable differences were observed 
in the extent of the deviations of a needle six inches in length, and 
of one of two inches long, when successively placed in the same po- 
sition with relation to the shell of iron. At the distance of 16*8 
inches they amounted to more than two degrees and a half; and the 
difference continued to be very sensible even at a distance of 24 inches 
from the shell. In general when the needles were near to the north 
or south of the centre of the shell, the deviations of the longer needle 
exceeded those of the shorter ; and the reverse took place when the 
needles were placed on the east and west sides. Hence he concludef 
that the efficacy of a small mass of iron placed near to the needle to 
serve as a compensation to the effects of more distant masses, will , 
depend upon its being itself at such a distance from the needle a^ 
that the difference of its action upon a long and a short needle shall 
be insensible. 

The author proceeds to deduce from the law which he has pro- 
posed various forms of equations for determining the deviations of a 
horizontal-needle due to the action of an iron sphere or shell appli- 
cable to different circumstances and conditions of the case. In one 
set of equations, actions and resulting positions are referred to three 
rectangular co-ordinates proceeding from the centre of the needle ; 
and in another set they are referred to polar co-ordinates relative to 
the vertical and to the plane of the horizon. He next deduces equa- 
tions for computing the deviations of a needle in which the magr- 
netism has been disturbed by applying to one of its poles the corre- 
sponding pole of a magnet. He then proceeds to the detail of €sx- 
penments for investigating the above-mentioned laws, and to their 
comparison with the results deduced from theory. These experi- 
ments appear to him to establish, beyond all doubt, the influence 
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which the length of a needle has on its deviations, produced hy the 
attnction of tie shell of iron. When examined by the test of the 
formulae given by the author, the law of the tangent of the devi- 
ation being proportional to the rectangle of the cosine of the longi- 
tude into die sine of the double latitude on which so much depend<- 
ance had been placed, is found to give results so inconsistent with 
one another, that it cannot be considered as even affording an ap- 
proximation to the truth, and must therefore be wholly rejected. 

The close agreement which the author foimd between the ob^ 
served and the computed deviations of needles, whose magnetism had 
been disturbed by contact with a magnet, as well as those which had 
suffered no disturbance, fully confirmed the author in the views 
which he originally took of the action of iron on magnetized needles. 
He conceives that his hypothesis, instead of being at variance with 
observation, is not only consistent with all the experiments that have 
been made, but by affording the proper corrections to be applied to 
them, derives the strongest support from these observations. 

He concludes by mentioning a feet which he conceives to be irre- 
concileable with the hypothesis of induced magnetism; namely, that 
a steel bar, rendered as hard as it was possible to make it, produced, 
when its ends are reversed, precisely the same effect on the needle 
as a bar of the softest iron under similar circumstances. 

Description of a Sounding Board in Attefdiffe Church, invented hy the 
Rev. John Blackburn, Minister of Attercliffe-cum-Darnall, Shef- 
field. Read June 5, 1828. [PM. Trans. 1828, p. 361.] 

The church at AtterclifFe had long been remarkable for the diffi- 
culty and indistinctness with which a voice from the pulpit was heard. 
These defects have been completely remedied by flie erection of a 
concave sounding-board, having the form resulting from half a revo- 
lution of one branch of a parabola on its axis. It is made of pine 
wood ; its axis is inclined forwards to the plane of the floor, at an 
angle of about 10° or 15° ; it is elevated so that the speaker's mouth 
may be in the focus ; and a small curvilinear portion is removed on 
each side, so tlAt the view of the preacher from the side galleries 
may not be intercepted. A curtain is suspended from the lower edge 
for about 18 inches on each side. 

The effect of this sounding-board has been to increase the volume 
of sound to nearly five times what it was before ; so that the voice 
is now audible, with perfect distinctness, even in the remotest parts 
of the church, and more especially in those places which are situated 
in the prolongation of the axis of the paraboloid. But the side gal- 
leries are also benefited ; probably from the increase of the secon- 
dary vibrations in a lateral direction. Several experiments are re- 
lated illustrative of these effects j among which, tiie most striking, 
was one in which a person placed so as to have one ear in the focus 
of the paraboloid, and the other towards another person speaking 
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from the remote end of the church, heard the voice hr a. direction the 
reverse of that from which it really proceeded. 

The superior distinctness of sounds proceeding from the focus i$ 
accounted for hy their all arriving at the same moment of time at a 
plane perpendicular to the axis, alter reflexion from the surface of the 
paraboloid ; which is a consequence of the equality of the paths they 
have described. 

On the mutual Action of Sulphuric Acid and Alcohol, and on the Na- 
ture of the Process by which Ether is formed. By Henry Hennell, 
JEsq. Communicated by William Thomas Brande, Esq. F.R.S. 
Read June 19, 1828. [Phil. Trans. 1828,;?. 365.] 

The most abundant product resulting from the mutual action of 
sulphuric acid and alcohol, without the application of heat, is the 
sulphovinic acid ; but on distillation this peculiar product disappears, 
and ether is formed ; and it becomes a question what part tlie sul- 
phovinic acid plays in this process. In opposition to the assertion of 
Messrs. Dumas and Boullay, that this acid is not concerned in the 
production of ether, the author contends that whenever ether is 
formed, it is in consequence of the decomposition of the sulphovinic 
acid. He obtained ether from this latter fluid by distillation, when 
neither sulphuric acid nor alcohol were present ; but if a certain 
quantity of water has been previously added, the sulphovinic acid is 
resolved into alcohol and sulphuric acid, and no ether is obtained ; 
whereas during the distillation of ether in the ordinary way, the sul- 
phovinic acid is re-converted, more or less, entirely into sulphuric 
acid. Hence he infers that the formation of the sulphovinic acid is 
a necessary and intermediate step to the production of ether from 
alcohol and sulphuric acid. As ether may be formed from alcohol, 
by the intermedium of sulphuric acid, so by the same intermedium 
may alcohol be obtained from ether, — the sulphovinic acid being in 
either case formed according to the mode of combination of the hy- 
drocarbonous base. This theory is also illustrated by the employ- 
ment of defiant gas as the hydrocarbonous base, for by combining 
this gas with sulphuric acid, we may form sulphovinic acid, from 
which we may obtain at pleasure, by varying the circumstances of 
the decomposition, either alcohol or ether. 

Experiments and Observations on Electric Conduction, By William 
Ritchie, A .M. F.R.S. Rector of Tain Academy. Read June 1 9, 1 828. 
IPhil. Trans. 1828,;?. 373.] 

According to the modem theory of electricity, metallic bodies, far 
from attracting the electric fluid, as is conunonly believed, are of all 
bodies those which have the least attraction for that fluid, and being 
the best conductors for it, are entirely passive during its transit 
through them. In confirmation of these views, the author describes 
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experiments in which the electric spark was found to have penetrated 
through the side of a glass globe blown to an extreme degree of thin* 
ness. An electric jar, from which the air had been partially ex- 
hausted, could not be made to receive as high a charge as when the 
contained air was of the usual density, and when entirely exhausted 
could not be charged in any sensible degree ; when filled with con*- 
densed air on the other hand, it retained a higher charge than before. 
The heated and consequently rarefied air surrounding a red-hot irom 
rod is found to conduct electricity with great faciUty. The same 
property is observed in the flame from a blowpipe, which may be re- 
garded as a hollow cone containing highly rarefied air ; as also, in 
a larger scale, in that of a volcano. Sir H. Davy had concluded from 
his experiments on voltaic electricity, that the conducting powers of 
metals are diminished by heat ; but Mr. Ritchie infers from several 
experiments which bear more directly upon the question, that the 
metals afford no exception to the general law, that in all bodies heat 
increases the conducting powers ; and explains the apparent anomaly 
in Sir H. Davy's experiments, by the dissipation of the electricity by 
the rarefied air surrounding the heated metals, which were used as 
conductors. He concludes his paper by describing an experiment 
which appears to establish, in respect to this law, a striking analogy 
between the electric and magnetic influences. 

On Magnetic Influence in the Solar Rays, By Samuel Hunter Christie, 
ISsq, M,A. F,R.S. SfC. Read June 19, 1828. [Phil. Trans. 1828, 
p. 379.] 

From the experiments described by the author in a former paper, 
it appeared that a magnetized needle vibrated under exposure to the, 
sun's rays, came to rest sooner than when screened from their in- 
fluence ; that a similar effect was produced on a needle of glass or 
of copper, but that the effect on the magnetized needle greatly ex- 
ceeded that upon either of the others. In tlie prosecution of thas in-, 
quiry, the author has endeavoured to vary the experiments so as to 
obviate several causes of inaccuracy which might tend to invalidate 
the general conclusions he had before drawn. His first object was 
to compare the effects of the solar rays on an unmagnetized steel 
needle with one that was magnetized under the same circumstances ; 
and the result was, that the latter was influenced in a more consi- 
derable degree than the former ; and a similar difference was ob- 
served when the vibrations of a magnetized needle were compared, 
with those of a needle made of glass or of copper. He ascertained 
that the diminution of the terminal arc of vibration, on exposure to 
the sun, was not occasioned merely by the heat imparted to the. 
needles or surrounding medium, although this cause appeared in some 
instances to measure the intensity of tie action which produced the 
diminution. In order to determine the comparative influence of the 
separate rays, he allowed them to fall on the needles after transmis- 
sion through differently coloured fluids and glasses ; but owing to 
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asriying at any determinate results : though ad fat as they trent, they 
appeared to confirm the conclusion that the efPects were dependent 
On the degree of light, and not on that of the heat. The red rays, 
however, appeared to have a greater eflfect in diminishing the ter- 
minal arc tluin the blue. In order to determine the single effect of 
temperature, independently of light, the needles were vibrated in 
^lose vessels surrounded with water of different temperatures ; the 
results showed that the terminal arc was increased in idr of higher 
teraperatures, which is the reverse of what takes place from the di- 
fect influence of the solar rays ; and that this effect, instead of being 
different in the magnetized and in the other needles, was nearly the 
same in all, of whatever materials they consisted, and whether mag- 
netized or not. The author next endeavoured to ascertain the effects 
produced on the axes of vibration by the action of a common fire ; 
tibese, though much less in degree, he found to be similar in kind to 
those of the sun. 

IfTie Bakerian Lecture, On a Method of rendering Platina malleable. 
J5y William Hyde Wollaston, M.D. F.R,S. 8fC. Read November 20, 
1828. IPkil Trans. 1829,/?. 1.] 

In this paper the author details the processes which, from long 
experience m the treatment of platina, he regards as the most effec- 
tual for rendering that metal perfectly malleable. When it is purified 
by solution in aqua regia, and precipitation with sal-ammoniac, suf- 
ficient care is seldom taken to avoid dissolving the iridium contained 
in the ore by due dilution of the solvent. The author states the exact 
degree of dilution requisite for this purpose, and the exact proportions 
in which the two acids are to be used. The digestion should be con- 
tinued for three or four days, with a heat which ought gradually to 
be raised ; and the fine pulverulent ore of iridium allowed to subside 
completely before the sal-ammoniac is added. The yellow precipi- 
tate thus obtained, after being well washed and pressed, must be 
heated with the utmost caution, so as to expel the sal-ammoniac, 
but at the same time to produce as little cohesion as possible among 
^e particles of platina. It is then to be reduced to powder, first by 
mibbing between the hands, and next by grinding the coarser parts 
in a wooden mortar with a wooden pestle; because the friction of any 
harder substance would, by producing burnished surfaces, render 
them incapable of being Welded together by heat. The whole is then 
tk) be well washed in clean water. 

In this process the mechanical difi\ision through water is niade to 
Answer the same purposes as liquefaction by heat in the case of the 
6ther metals ; the earthy impurities being carried to the surface by 
their superior lightness, and the effect of fluxes being accomplished 
by the solvent powers of water. 

The grey precipitate of platina being thus obtained in the form of 
an uniform mud or pulp, is now ready for casting, which is effected 
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by compression in a mould, formed of a brass barrel, six inches and 
a half long, and turned rather taper within, so as to facilitate the ex- 
traction of the ingot when formed. The platinum is first subjected 
to a partial compression by the hand with a wooden plug, so as to 
expel the greater part of die water. It is then placed horizontally 
in an iron press, of which a figure is given, constructed so as to afford 
great mechanical advantage to the power applied to produce com- 
pression. The cake of platina is then to be heated to redness by a 
charcoal fire, in order to drive off all the remaining moisture ; after- 
wards subjected to the most intense heat of a wind furnace ; and 
lastly struck, with certain precautions, while hot, with a heavy ham- 
mer, so as effectually to close the metal. The ingot thus obtained 
may, like that of any other metal, be reduced by the processes of 
heating and forging to any other form that may be required. It 
may then be flattened into leaf, drawn into wire, or submitted to any 
of the processes of which the most ductile metals are capable. 

The perfection of the above method of giving complete malleability 
to platina, is proved by comparing the specific gravity of a fine wire 
of that metal obtained by this process, which is foimd to be 21*5, 
with that of a similar wire drawn from a button which had been 
completely fiised by the late Dr. Clarke with an oxy-hydrogen blow- 
pipe, and which the author ascertained was only 21*16. A further 
proof of the excellence of the method employed by the author is de- 
rived from the great tenacity of the platina thus obtained, as deter- 
mined by a comparison of the weights required to break wires made 
of this metal, so prepared, and similar wires of gold and of iron. 
These weights he found to be in the proportion of the numbers 59, 
50, and 60 respectively. 

An account is subjoined of the process employed by the author for 
obtaining malleable palladium by the intermedium of sulphur ; and 
also of that for procuring the oxide of osmium, in a pure, white, and 
crystallized state. 

A Description of a Microscopic Doublet. By William Hyde Wol- 
laston, M.D, F.R,S, 8fC. Read November 27, 1828. IPhiL Trans. 
1829,;?. 9.] 

The author, considering that in all microscopes distinct vision is 
impeded instead of being assisted by whatever light may be thrown 
upon the object beyond what is fuUy commanded by the object-glass, 
obviates this evil by collecting the admitted light to a focus in the 
same plane as the object to be examined. For this purpose he em- 
ploys a plane mirror to direct the light, and a plano-convex lens to 
collect it, the plane side of the lens being towards the object to be 
illuminated. Availing himself of the property possessed by that form 
of eye-piece for astronomical telescopes, called the Huygenian, of 
correcting both chromatic and spherical aberration, the author con- 
ceived that by applying to a microscope the same combination re- 
versed, he might obtain similar advantages. The construction he 
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employs resembles two thimbles, fitted one within the other by 
screwing, and with a perforation at the extremity of each. In these 
perforations are fixed two suitable plano-convex lenses, which may 
thus have their axes easily brought into the same line by means of 
their plane surfaces ; while their distance from each other may be 
adjusted by screwing, so as to produce the best effect of which they 
are capable. The best relative proportion of the foci of the two 
lenses, appears, from the trials made by the author, to be that of 
three to one. The distance between their plane surfaces should, in 
general, be about 1*4 of the shorter focus, but should be varied by 
trial, till the utmost possible degree of distinctness has been attained. 
The lenses must be fixed in their cells with their plane sides next to 
the object to be viewed. The exterior cell of the compound mag- 
nifier should be formed with a fianch, so that it may rest upon the 
piece that receives it. The plano-convex lens, by which the object 
is illuminated, is inclosed in a tube about six inches long, blackened 
in the inside, and having a circular perforation below of about three 
tenths of an inch in diameter, for limiting the lights reflected from the 
plane mirror. The centre of this aperture must be in the common 
axis of the lenses ; and the image of the perforation formed by the 
large lens, must be brought, by proper adjustment of the distance of 
that lens, into the same plane as the object to be examined. With 
a microscope so constructed, the author has seen the finest striae and 
serratures upon the scales of the Lepisma and Podura, and the scales 
upon a Ghaat's wing, with a degree of delicate perspicuity not attain- 
able with any other microscope he has tried. In consequence of the 
plane surface of the lens being next to the object viewed, the mi- 
croscope of Dr. Wollastons possesses the important advantage of 
having its action undisturbed by the contact of a fluid under exami- 
nation. 

An Account of some Experiments on the Torpedo. By Sir Humphry 
Davj,Bart.F.R,S. Read November 20, 1828. [Phil, Trans. 1829, 
p. 15.] 

The author, after noticing the peculiarities discovered by Walsh 
in the electricity of the Torpedo, and the opinion of Cavendish, that 
it resembles the action of an electrical battery weakly charged, ad- 
verts to the conjecture of Volta, who considered it as similar to that 
of the galvanic pile. Being on the coast of the Mediterranean in 
1814 and 1815, the author, desirous of ascertaining the justness of 
Volta's comparison, passed the shocks given by living torpedos 
through the interrupted circuit made by silver wire through water, 
but could not perceive the slightest decomposition of that fluid ; the 
same shocks made to pass through a fine silver wire, less than one 
thousandth of an inch in diameter, did not produce ignition. Volta, 
to whom the author communicated the results of these experiments, 
considered the conditions of the organs of the torpedo to be best re- 
presented by a pile, of which the fluid substance was a very imper- 
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feet conductor, such as honey, and which, though it communicated 
weak shocks, yet did not decompose water. 

The author also ascertained that the electrical shocks of the tor- 
pedo, even when powerful, produced no sensible effect on an ex- 
tremely delicate magnetic electrometer. He explains these negative 
results by supposing that the motion of the electricity in the torpe- 
dinal organ is in no measurable time, and wants that continuity of 
current requisite for the production of magnetic effects. 

On a Method of comparing the Light of the Sun with that of the 
fixed Stars. By William Hyde WoUaston, M,D, F.R.S. Read 
December 11, 1828. IPhiL Trans. 1829,jp. 19.] 

In the Philosophical Transactions for the year 1767, a suggestion 
is thrown out by Mr. Michell, that a comparison between die light 
received from the sun and any of the fixed stars, might furnish data 
for estimating their relative distances ; but no such direct comparison 
had been attempted. Dr. Wollaston was led to infer from some ob- 
servations that he made in the year 1799, that the direct light of the 
sun is about one million times more intense than that of the frdl moon, 
and therefore very many million times greater than that of all the 
fixed stars taken collectively. In order to compare the light of the 
sun with that of a star, he took, as an intermediate object of com- 
parison, the light of a candle reflected from a small bulb, about a 
quarter of an inch in diameter, filled with quicksilver, and seen, by 
one eye, through a lens of two inches focus, at the same time that 
the star or the sun's image, placed at a proper distance, was viewed 
by the other eye through a telescope. The mean of various trials 
seemed to show that the light of Sirius is equal to that of the sun 
seen in a glass bulb one tenth of an inch in diameter, at the distance 
of 210 feet, or that they are in the proportion of one to ten thousand 
millions ; but as nearly one half of the light is lost by reflection, the 
real proportion between the light from Sirius and the sun is not 
greater than that of one to twenty thousand millions. If the annual 
parallax of Sirius be half a second, corresponding to a distance of 
525,481 times that of the sun from the earth, its diameter would be 
3*7 times that of the sun, and its light 13*8 times as great. The di- 
stance at which the sun would require to be viewed, so that its 
brightness might be only equal to that of Sirius, would be 141,421 
times its present distance ; and if still in the ecliptic, its annual pa- 
rallax in longitude would be nearly 3'' ; but if situated at the same 
angular distance from the ecliptic as Sirius is, it would have an an- 
nual parallax, in latitude, of l''*8. 

On the Water of the Mediterranean. By "William Hyde "Wollaston, 
M.D.F.R.S. ReadDecemberl8,1828. [Phil. Trans. IS2S, p. 29.^ 

The late Dr. Marcet in his examination of sea- water, of which he 
has given an account in the Philosophical Transactions for 1819, had 
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been unable, for want of a sufficient number of specimens of water 
taken at various depths in the Mediterranean, to draw any certain 
inference as to what becomes of the vast amount of salt brought into 
that sea by the constant current which sets in ^m the Atlantic 
through the Straits of Gibraltar, and which, on the evaporation of 
the water, must either remain in the basin of the Mediterranean, or 
escape by some hitherto unexplained means. In the hope of ob- 
taining farther evidence on this question, he had requested Captain 
Smyth, R.N., who was engaged in a Survey of that sea, to procure 
specimens of water from the greatest accessible depths. The speci- 
mens collected by Captain Smyth were, in consequence of Dr. Mar- 
cet*s dBath, given to other persons, and applied to other objects. 
Dr. WoUaston, however, fortunately obtained the three remaining 
bottles of the collection. 

The contents of one of these, taken up at about fifty miles within 
the Straits, and from a depth of 670 fatiioms, was found to have a 
density exceeding that of distilled water by more than four times the 
usual excess ; and accordingly, it left upon evaporation more than 
four times the usual quantity of saline residuum. The result of the 
examination of this specimen accords completely with the anticipa- 
tion, that a counter current of denser water might exist at great 
depths in the neighbourhood of the Straits, capable of carrying west- 
ward into the Atlantic as much salt as enters into the Mediterranean 
with the eastward current near the surface. If the two currents were 
of equal breadth and depth, the velocity of the lower current need 
only be one fourth of that of the upper current, in order to prevent 
any increase of saltness in the Mediterranean. 

An Account of the preliminary Experiments and ultimate Construction 
of a Refracting Telescope of 7 '8 inches aperture, with a fluid con- 
cave Lens. In a Letter addressed to Davies Gilbert, Esq. P.R.S. 
By Peter Barlow, Esq. F.R.S. SfC. Read December 18, 1828. 
IPhil. Trans. 1829, p. 33.] 

The author gives an account of the continuation of his experiments 
on the construction of refracting telescopes with fluid lenses, which 
the aid furnished him by the Board of Longitude enabled him to 
pursue. The instrument he particularly describes has a clear aper- 
ture of 7*8 inches, which exceeds by about an inch that of the 
largest refracting telescope in this country. The whole length of 
the tube, with the eye-piece, is 12 feet, but its effective focus is 18 
feet. It carries a power of 700 on the closest double stars in South's 
and Herschel's catalogue, and shows them round and defined. This 
telescope is mounted on a revolving stand, which works with consi- 
derable accuracy as an azimuth and altitude instrument. The weight 
of the stand is about 400 pounds, and that of the telescope 130 pounds, 
being purposely made heavy in order to obtain steadiness ; yet its 
motions are so smooth, and the power so arranged, as to be easily 
manageable by one person ; and the star may be followed by a slight 
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touch of the apparatus for regulating the more delicate movements 
of the telescope. 

In order to protect it from the weather, which was found to injure 
its action and derange its adjustments, the author erected an obser- 
vatory to contain it, consisting of a light piece of carpentry, 16 feet 
in diameter, with a revolving conical roof rising 9 feet above the 
walls, containing about 360 square feet of surface, and weighing 
about 10 cwt. It is moveable by a simple apparatus, made to re- 
volve and open to any required azimuth, by the application of a force 
of about 10 or 12 pounds. 

His first object in the preliminary experiments was to ascertain 
the best position of the lenses for diminishing as much as possible 
the secondary spectrum. For this purpose he reverts to the formulae 
given in a preceding paper, whence he deduces equations applicable 
to this object. The mode of constructing different parts of the tele- 
scope is then particularly described, especially that of the fluid lenses, 
and of effecting the proper centering, and other adjustments. He 
then describes its power when applied to several double stars. By 
its means rf Persei, marked as a treble star in South's and Herschers 
catalogue, is seen distinctly sextuple ; four of the smaller of these 
stars, together with a larger one, form a miniature representation of 
Jupiter and his satellites. Of the planets, he has only had opportu- 
nities of trying the telescope on Venus, Saturn, and Mars, all of 
which appear with remarkable brightness and distinctness. The moon 
is also remarkably beautiful ; every minute distinction of figure and 
shade being brought into view. — ^The paper concludes with a detailed 
description of the various parts of the telescope and stand, illustrated 
by a drawing. 

On the Dip of the Magnetic Needle in London, in August, 1828. By 
Captain Edward Sabine, of the Royal Artillery, Sec, R.S, Read 
January 8, 1829. [Phil. Trans, 1829, p, 47.] 

This paper commences by noticing that the Philosophical Transac- 
tions contain the record of observations on the dip of the needle in 
London, from the early part of the last century to the present time. 
That these observations all concur in showing a progressive decrease 
of the dip during the whole period in question, but that they are in- 
sufficient in number and frequency, and the earlier ones particularly, 
in the required accuracy to enable us to determine whether the an-s 
nual decrease has been uniform or otherwise. 

The author having taken much pains to obtain a correct determi-* 
nation of the dip in the Regent's Park, in August 1821 (published 
in the Philosophical Transactions for 1822), repeated his observations 
in August 1828, at the expiration of seven years from the former 
determination ; an interval which he considered sufficient to throw 
light on the rate at which the dip is at present diminishing, In con- 
sequence of the increase of buildings in the Regent's Park, he was 
induced to change the place of observation to the Horticultural So- 
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oiety's garden, at Chiswick ; the distance apart is about fire miles, 
but the direction is as nearly as possible that of the line of equied 
dip. 

The apparatus, modes of observing, and needles employed, are 
fully described. The needles were four in number ; one, of the or- 
dinary construction ; a second, fitted with Professor Meyer's appa* 
ratus for avoiding the errors arising from the non-coincidence of the 
centres of gravity and motion ; a third, having a cross of wires at- 
tached to the axis, on the well-known plan of Dr. Mitchell ; and a 
fourth, devised by Mr. Dollond, the middle of which is a cube per- 
forated at right angles, so that the axis may be inserted in eight dif- 
ferent ways. 

In addition to his own apparatus and needles, the author obtained 
from the Colonial Department the use of a smaller apparatus, with a 
needle on Professor Meyer's plan, the same which was used by Cap- 
tain Franklin, on his last land expedition. The observations with 
this apparatus were made by Mr. David Douglas, of the Horticul- 
tural Society. The results were as follows : — 

With the ordinary needle 69°46'-l 

With Meyer's needle 69 47 -4 

With a needle having an adjusted axis . • 69 38 *3 

With Mr. DoUond's needle 69 51 -7 

With the smaller apparatus 69 51 *4 

Dip in London, in August, 1828 69 47 "0 

From the observations of 1821 and 1828, the author finds a de- 
crease in the dip in London, of 17'*5 in seven years, or an annual 
decrease of 2'*5. 

The average annual decrease for the century preceding 1821 ap- 
pears, from the most authentic observations, to have exceeded 3'. 
On examining the series of observations made on the dip in Paris 
since 1 798, by MM. Humboldt, Gray Lussac, and Arago, tiie author 
finds a corresponding indication of a recent diminution in the yearly 
decrease of the dip; it appearing, by those observations, that the 
average yearly decrease, in the first half of the period between 1798 
and 1828, exceeded 4'* 75 ; and in the second half fell short of 3'. 
He concludes by remarking, that a repetition of the observations in 
London, at the expiration of another seven years, and a continuation 
of those at Paris, will probably afford a decisive indication on this 
point ; and notices, in case the annual change shall prove to be di- 
minishing in this part of the world, the importance of determining 
the precise period at which the dip shall become stationary, and the 
minimum to which it shall then have arrived. 
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Remarks on the tendency to Calculous Diseases ; with Observations on 
the Nature of urinary Concretions, and an Analysis of a large Part 
of the Collection belonging to the Norfolk and Norwich Hospital, 
By John Yelloly, M.D. FM,S. S(C. Read June 19, 1828. [PAi7. 
Trans. 1829, p. 55.^ 

The account given by the author of his examination of the urinary 
calculi contained in the Norwich Collection, the total number of 
which is 649, relates more particularly to those which have been 
either purposely divided, or accidentally broken in the extraction, 
and which amount all together to about 330. He gives a tabular view 
of the results of his analyses of these calculi, and states, in the order 
of their occurrence from the centre, the consecutive deposits of the 
diflferent materials of which they are composed. About one half of 
the specimens consist only of one description of substance, and the 
remainder are formed of alternating layers, more or less numerous, 
of most of the substances which enter into the composition of human 
urinary calculi. The distinction between the lithic acid and lithate 
of ammonia, though generally recognised abroad, was scarcely at- 
tended to in this country, until noticed by Dr. Prout, The Hthic 
calculi form, as is usual, the most numerous class of concretions in 
the Norwich collection, where they amount to nearly a third of the 
whole niunber ; and if the number of those containing either lithic 
acid, or lithate of ammonia, as a nucleus, be taken into accoimt, it 
will appear, as already observed by Dr. Prout, that not less than two 
thirds of all urinary calculi either consist of the lithates, or have those 
substances as their nuclei ; whence it may be inferred, that a large 
proportion of them probably owe their existence to the previous for- 
mation of such a nucleus. The deposition of the phosphates is not 
followed by that of the other materials. The oxalate of lime is the 
only substance entering into the composition of urinary calculi, which 
is ever found in the form of distinct and specific crystallization, and 
it then forms what is called the Mulberry calculus. The author is 
led from his observations to suspect that carbonate of lime, although 
rarely foimd in a separate form in calculi, is not an unfrequent con- 
comitant of phosphate of lime : with the assistance of Dr. Prout and 
Mr. Faraday, he ascertained the presence of carbonate of lime in some 
of the specimens which were not previously supposed to contain it. 
This result was also confirmed by the analysis of several specimens 
of calculi from the collection in the Hunterian Museum, and also 
from the Museum of Guy's Hospital, which he was permitted to ex- 
amine. 

The author is in hopes of being able to make some additions to 
this communication, if he can obtain permission to divide some of 
the remaining calculi in the Norwich Collection, so as to give to the 
Society the result of the whole analysis. 
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Experiments to determine the Difference in the Number of Vibrations 
made by an Invariable Pendulum in the Royal Observatory at Green^ 
toich, and in the House in London in which Captain Kater's Experi- 
ments were made. By Captain Edward Sabine, of the Royal Artil- 
lery, Sec. R,S. Communicated by the President and Council. Read 
December 11, 1828. [Phil Trans. 1829, p. 83.] 

The experiments of which an account is given in this paper, were 
made in compliance with a request of the Council of the Royal Soci- 
ety, made in December 1827, that Captain Sabine would ascertain the 
difference in the number of vibrations of a pendulum at Mr. Browne's 
house, and at the Greenwich Observatory. The author gives a de- 
scription of the instruments used in the observations ; the first series of 
which were made in Mr. Browne's house, from the 17th to the 20th of 
March inclusive, and gave as the mean result, 85963*60 vibrations in 
a mean solar day. A reduction is here introduced, derived from some 
experiments made on the difference which takes place in the times of 
vibration in vacuo and in air ; the niunber of vibrations in the former 
case being, under the same circumstances as in the observations, 9*97 
per diem less than in the latter. A corresponding series made at 
Grreenwich in May, gave as the mean 85964*17 vibrations, thus in- 
dicating an acceleration of 0*57 vibrations j»cr diem; but the differ- 
ence of latitude and of height between the two stations would have 
led us from theory to expect a total retardation of 0*38 vibration in 
the same time. From a second set of observations at Greenwich, the 
diumal acceleration appeared to be 0*52 vibration. Taking the mean 
of this and the former result, it appears that the total amoimt of the 
discordance between theory and experiment is 0*91 vibration per 
diem. The stations are conveniently situated for verifying the ex- 
istence of this anomaly, and its magnitude is such as to preclude all 
uncertainty as to its existence. With regard to its cause, the author 
is confirmed in the opinions he formerly entertained on this subject. 

Tables are subjoined, containing accounts of the rate of the clocks 
used at both stations, and of the particulars of each series of obser- 
vations. 

On a definite Arrangement, and Order of the Appearance and Progress, 
of the Aurora Borealis ; and on its Height above the Surface of the 
Earth. In a Letter to Davies Gilbert, Esq. M.P. P.R.S. By the 
Rev. James Farquharson, Minister of the Parish of Allford, Aber- 
deenshire. Read January 22, and February 29, 1829. [Phil. 
Trans. 1829, p. 103.] 

The results of the numerous observations of the author on the 
Aurora Borealis, which on several occasions were made under very 
favourable circumstances, had already been announced in a short 
paper, published in 1823 in the Edinburgh Philosophical Journal; 
and it was concluded from them that the Aurora Borealis has in all 
cases a determinate arrangement and figure, and follows an invariable 
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order in its appearance and progress; that the pencils of rays or 
streamers, as they are called, generally make their first appearance 
in the north ; and as they rise from the horizon, assume the form of 
an arch, extending from east to west, and having its vertex in the 
plane of the magnetic meridian, the arch itself being at right angles 
to that plane. While the arch itself is near the horizon, its breadth 
from north to south is considerable ; and the streamers of which it is 
composed appear to be nearly at right angles to the general line of 
the arch, their directions converging to a point a few degrees to the 
south of the zenith. As the arch moves forwards towards the south, 
its lateral dimensions appear to contract, the intensity of its light 
increases, and the directions of the streamers, still tending to the 
same point in the heavens, approach more nearly to paralleldm with 
that of the arch. When it has passed the zenith, and arrived at 
the above-mentioned point, a little to the south of the zenith, the 
arch is seen as a narrow belt, 3° or 4° only in breadth, and with well- 
defined edges. In its further progress southwards, it again enlarges 
in breadth, and exhibits, in a reverse order, the same succession of 
changes as before. Hence, the author concludes that the streamers 
have individually a position nearly vertical or parallel to the magnetic 
dip ; that they form a thin fringe, stretching often to a great distance 
from east to west, at right angles to the magnetic meridian ; and 
that the movement of the fringe from north to south takes place by 
the extinction of streamers at its northern side, and the formation of 
new ones contiguous to its southern side. 

From a variety of observations which are detailed in this paper, 
the author infers, in opposition to the opinion of Mr. Dalton, that 
the region occupied by this meteor is above, but contiguous to, that 
of the clouds, or at least to that in which aqueous vapour is con- 
densed, so as afterwards to appear in the form of clouds. The height 
of this region he estimates as in general about 2000 feet above the 
surface ; and he is of opinion, that while such is the height of the 
lower ends of the vertical streamers, their upper ends may have an 
elevation of 2000 or 3000 feet more. 

Observations on the Functions of the Intestinal Canal and Liver of the 
human FoRtus, By Robert Lee, M,D,, Physician to the British 
Lying-in-Hospital, Communicated by Dr, Prout, FM.S» Read 
June 19, 1828. [Phil Trans. 1829, ;?. 121.] 

From the circumstances of the early development of the liver and 
intestines in the foetus, of the copious supply of blood which they re- 
ceive, and of the great space which they occupy in the abdomen, the 
author was led to the conclusion that they performed some important 
functions in the foetal economy. Although no nutritive matter can 
be furnished by the mouth, yet the contents of different portions of 
the alimentary canal were found, both in appearance and chemical 
composition, to bear a striking analogy to those of the same portions 
of the canal in the adult, where the processes of assimilation and ab- 
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sorption are performed. A semi-fluid matter, possessiiig all the cha- 
racters of albumen, is found closely adhering to the inner coats c^ 
the small intestine ; and is more especially abundant around the pa- 
pillary projection, through which the common duct of the liver opens 
into die duodenum, and diminishes in quantity as we trace it towards 
the termination of the ileum. The great intestines are generally 
distended with a dark green homogeneous fluid, containing no albu- 
men, and apparently excrementitious. No albumen can be detected 
in the contents of the stomach. Hence the author infers that an 
absorption of some nutritious substance, which he brings forward 
several arguments to show must be derived from the Hver, takes 
place from the intestinal canal in the latter months of gestation. 
He states that in two instances he detected the presence of a sub- 
stance, similar to that which he had found in the duodenum, in the 
hepatic duct itself; hence he is led to the conclusion that the func- 
tion of the liver in the foetus is not confined to the separation of ex- 
crementitious matter from the blood, but that it supplies materials 
subservient to nutrition. That the substances existinc^ in the intes- 
tines of the foetus are not derived from the mouth, is proved by their 
being equally found in acephalous children, or where the oesophagus 
is impervious, as where no such mal-conformation exists. 

A note is subjoined to this paper by Dr. Prout, giving an account 
of the mode by which he ascertained the chemical character of the 
substance referred to his examination ; and> the paper is accompanied 
by drawings of the intestinal tube in the foetus. 

Experiments on the Modulus of Torsion, By Benjamin Bevan, Esq, 
Communicated by the President, Read December 18, 1828. [Phil, 
Trans, 1829, p. 127.] 

The object of the author in this paper is to ascertain the modulus 
of torsion in different species of wood, and also of metals, deduced 
from experiments on a large scale, which he conceives will furnish 
many useful data, applicable to practice by the mechanic and en- 
gineer. Care was taken that the specimens of wood which were the 
subjects of experiment were sound and dry, and free from any large 
knots ; and their correct dimensions were ascertained by an improved 
kind of callipers. 

To every specimen two indexes were attached ; one, a few inches 
from the end, fixed in the clamp or vice, and the other, at a small di- 
stance from the attachment of the lever, to which the straining power 
was applied ; and the length of the bar subjected to torsion was esti- 
mated by the distance of the points of attachment of the indexes. A 
pivot was fixed at the supported end of the bar, in lieu of its axis. 

The author gives the following rule for finding the deflection of a 
prismatic shaft ; namely, that it is equal to the product of the strain- 
ing power into the square of the radius by which it acts, and into the 
length of the shaft, divided by the modulus of torsion into the fourth 
power of the side of the square shaft. He then gives a table of the 



363 

modulus of torsion in different woods, which he finds to vary from 
about 9000 to 30,000 pounds, and to follow nearly the order of the 
specific gravity. In the metals, the modulus of torsion is one sixteenth 
of the modulus of elasticity. 

On a Differential Barometer. By the late William Hyde Wollaston, 
M,D. F.R.S, Communicated by Henry Warburton, Esq. F.R.S, 
Read February 6, 1829. [Phil. Trans. 1829, p. 133.] 

The instrument described in this paper is capable of measiuing 
with considerable accuracy extremely small differences of barometric 
pressure. It was originally contrived with the view of determining 
the force of ascent of heated air in chimneys of different kinds ; but 
as its construction admits of any assignable degree of sensibility beiog 
given to it, it is susceptible of application to many other purposes of 
more extensive utility. A glass tube, of which the internal diameter 
is at least a quarter of an inch, being bent in the middle into the 
form of an inverted siphon, with the legs parallel to each other, is 
cemented at each of its open extremities into the bottom of a sepa- 
rate cistern about two inches in diameter. One of these cisterns is 
closed on all sides, excepting where a small horizontal pipe opens 
from it laterally at its upper part ; while the other cistern remains 
open. The lower portion of the glass tube is filled with water, or 
other fluid, to the height of two or three inches ; while the remain- 
ing parts of the tube, together with the cistern, to the depth of about 
hsdf an inch, are filled with oil ; care being taken to bring the sur- 
faces of water in both legs to the same level, by equalizing the pres- 
sures of the incimibent columns of oil. If the horizontal pipe be 
applied to the key-hole of a door, or any similar perforation in a par- 
tition, between portions of the atmosphere in which the pressures 
are imequal, the fluid in the corresponding half of the instrument will 
be depressed, while it is raised in the opposite one, until the excess 
of weight in the column thus elevated wOl just balance the external 
force resulting from the inequality of atmospheric pressures upon 
the surfaces of oil in both cisterns. This excess, however, is equal 
only to the difference between the ^weight of the column of water 
pressing on one side, and that of an equal column of oil which occu- 
pies the same length of tube on the otiier side. This difference de- 
pending upon the relative specific gravities of the two fluids wiU, in 
the case of olive oil and water, be about one eleventh of the weight 
of the column of water elevated ; but the sensibility of the instrument 
might be increased at pleasure, by mixing with tiie water a greater 
or less quantity of alcohol, by which the excess of its specific gravity 
over that of oil may be reduced to one twentieth, one thirtieth, or 
any other assignable proportion. The instrument may be converted 
into an anemometer by closing both the cisterns, and by applying to 
the upper part of each a trumpet-mouthed aperture opening laterally. 
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Some Observations relating to the Function of Digestion, By A. P. W. 
PhiHp, M.D, F,R,S, L. ^ E, Read January 16, 1829. [Phil. 
Trans, 1829, p, 137.] 

The author, referring to his former papers published in the Philo- 
sophical Transactions, concludes that digestion requires for its due 
performance, both a proper supply of gastric secretion, and a certain 
muscular action in the stomach ; the latter circumstance being re- 
quired for the expulsion of that portion of food which has been acted 
upon by the gastnc juice. Nervous power is necessary for secretion ; 
but the muscular action of the stomach being excited by the mecha- 
nical stimulus of the contents of that organ, is independent of the 
nervous power. It has already been shown by the author, that after 
the removal of a portion of the eighth pair of nerves, the galvanic 
influence directed through these nerves will restore the secretion 
of gastric juice; but Messrs. Breschet and Mibie Edwards have 
lately endeavoured to prove, that the same effect results also from 
mechanical irritation of the lower portions of the divided nerves. 
The author points out several circumstances which appear to have 
been overlooked by these gentiemen, and which, he thinks, invali- 
date the conclusions they have deduced from their experiments. He 
states that a certain quantity of digested food will always be found 
in the stomach of the animal for Ave or six hours after the operation, 
and even after the lapse of ten or twelve hours, from its being less 
completely changed, and therefore expelled more slowly than in the 
natural state. The paper concludes with the recital of experiments 
made for the author by Mr. Cutier, in which the contents of the 
stomach of a rabbit, whose eighth pair of nerves, after excision, had 
been kept mechanically irritated, were compared with those of another 
rabbit, in which the nerves had not been irritated, and of a third, 
which had been left undisturbed. All those who witnessed the re- 
sxilt of this experiment, among whom was Mr. Brodie, were con- 
vinced that the irritation of the nerves had no effect whatever in pro- 
moting the digestion of the food ; neither did it at all contribute to 
relieve the difficulty of breathing, consequent upon the section of the 
nerves. 

Experiments on the Friction and Abrasion of the Surfaces of Solids. 
By George Rennie, Esq. F.R.S, Read June 12, 1828. [Phil. 
Trans. 1829,;?. 143.] 

The first part of this paper is occupied by a rapid review of the 
labours of mechanicians on the subject of friction, from the period of 
those of Amontons at the end of the 1 7th century, to those of Cou- 
lomb and of Vince in the years 1779 and 1784 ; from which the 
author draws the conclusion that the progress of knowledge in this 
department of science has been slow and unsatisfactory, and that a 
wide field is still left open to experimental investigation. With a 
view to elucidate several points not yet sufficientiy ascertained by 
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former writers, the author instituted several sets of experiments ; some 
calculated to determine the forces required for dragging bodies of 
various kinds along a horizontal surface, and others for measuring 
the angle at which a plane was required to be inclined to the horizon 
in order to admit of the body sliding down it, attention being paid 
to the circumstances of pressure, extent of siirface, time of previous 
contact, and velocity of motion. 

The following are the principal conclusions which the author de- 
duces from his experiments. The friction of ice rubbing upon ice 
diminishes with an increase of weight ; but without observing any 
regular law of increase. When dry leather is made to move along a 
plate of cast iron, the resistance is but little influenced by the extent 
of surface. With fibrous substances, such as cloth, the friction di- 
minishes by an increase of pressure, but is greatly increased by the 
surfaces remaining for a certain time in contact ; it is greater, cateris 
paribus, with fine, than with coarse cloths ; the resistance is also 
much increased by an increase of surface. With regard to the 
friction of diflierent woods against each other, great diversity and ir- 
regularity prevail in the results obtained ; in general the soft woods 
give more resistance than the hard woods : thus, yellow deal affords 
the greatest, and red teak the least friction. The friction of diflferent 
metals also varies principally according to their respective hardness ; 
the soft metals producing greater friction under similar circumstances 
than those which are hard. Within the limits of abrasion, however, 
the amount of friction is nearly the same in all the metals, and may 
in general be estimated at one sixth of the pressure. The power 
which unguents have in diminishing friction, varies according to the 
kind of the fluidity of the particular unguent employed, and to the 
pressure applied. 

The paper is accompanied with drawings of the apparatus used ; 
and the details of the experiments are given at length in a tabular 
form. 

An Attempt to rectify the Inaccuracy of some Logarithmic Formula. 
By John Thomas Graves, of the Inner Temple, Esq. Communicated 
by John Frederick William Herschel, Esq. V.P. Read December 
18, 1828. IPhil. Trans. 1829, j». 171.] 

The discovery made by Poisson and Poinsot dining their recent 
researches on angular sections, of errors in trigonometrical formulee 
usually deemed complete, drew the attention of the author to an 
analogous incorrectness in logarithmic series. He accordingly pro- 
poses in the present paper to exhibit in an amended form two fun- 
damental developements ; the principles employed in the establish- 
ment of which admit of application in expanding by different methods 
various similar functions, and tend also to elucidate other parts of 
the exponential theory. 

He then enters into an analytical investigation of the equation 
a''z=:y, and exhibits correct developements; first, of y in terms of 
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a and a* ; and secondly, of or in terms of a and y ; the corresponding 
developements hitherto given being incomplete. He considers the 
principles employed in this inquiry as presenting a solution of many 
difficulties, and illustrating peculiarities appertaining to the theory of 
logarithms of negative quantities ; and when applied to geometry, as 
fimiishing the means of tracing the form and developing the proper- 
ties of curves whose equations involve exponential quantities. He 
also states that by their means various differential and other formulae 
usually exhibited in treatises on logarithms may be rendered com- 
plete. An appendix is subjoined containing several examples of 
these i^pHcations c^ his principles. In the course of Ms investiga- 
tions, the author endeavours to explain the remarkable anomaly which 
frequently presents itself to the analyst, of developements, in which, 
upon substituting a particular value for the variable in each, there is 
no approximation to numerical identity between the several resulting 
series, calculated to any number of terms, and the respective func- 
tions which they ought to represent. He combats the paradoxical 
opinion which has been advanced, that equations, which in particular 
instances are numerically false, are yet analytically true ; and ex- 
plains the difficulty by reverting to the limitations inherent in the 
hypothesis upon which the developement is founded. He maintains, 
in opposition to the opinions of Jean Bemouilli and D'Alembert, that 
the logarithms of negative and positive numbers are not in general 
the same ; and hence infers that negative numbers have occasionally 
even real logarithms. The chief novelty of his system consists in 
showing that any assigned quantity, relatively to a given base, has 
an infinite number of orders of logarithms, and an infinite number of 
logarithms in each order. 

On the Reflection and Decomposition of Light at the separating Sur* 
faces of Media of the same and of different refractive Powers, By 
David Brewster, LL.D. F.R.S. L. * E. Read February 12, 1829. 
[Phil Trans. 1829,;?. 187.] 

When white light is incident upon a surface which separates two 
different media, the portion that is reflected should, according to the 
Newtonian theory of light, preserve its whiteness, provided the thick- 
ness of either of the media exceed the eighty millionth of an inch. 
But since the dispersive powers of bodies are different, it must follow 
as a necessary consequence, that reflected light can never under any 
circumstances retain perfect whiteness, although the modification it 
experiences is not of sufficient amount to become sensible in ordinary 
experiments. The author during his investigations of the laws of 
polarization for light reflected at the separating surface of different 
media, had occasion to inclose oil of cassia between two prisms of 
flint glass, and was surprised to find that the light reflected was cf a 
blue colour. The fact was new, but might be readily explained 
upon the principle that although the refractive density of oil of cassia 
greatly exceeds that of flint glass for the mean rays, yet the action 
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of these two bodies is nearly the same on the less refrangible rays : 
hence it may happen that a larger proportion of the former than of 
the latter is transmitted, and the pencil formed by reflexion will 
then appear blue. The partial decomposition thus effected in the 
incident rays will be the same in kind» though it may vary in degree, 
at different angles of incidence, and cannot therefore give rise to any 
variation of colour in the reflected rays, although they may differ in 
intensity according to the obliquity of the incidence. By using dif- 
ferent kinds of glass, and of interposed fluids, the author obtained 
various analogous results, different rays of the spectrum being sepa- 
rated according to the prevalence, in each particular case, of one or 
other of the opposite actions exerted upon them by the solid and the 
fluid medium. The author directed his attention more particularly 
to those conditions in which the nearest approach could be made to 
a perfect equilibrium of all the forces which affect the incident rays. 
The solids which he employed in his experiments were two prisms of 
plate glass, of which the sections were right-angled isosceles triangles, 
and differing but very slightly in their refractive indices. The fluids 
were castor oil and balsam of copivi, the former having a less, and the 
latter a greater refractive power than the glass prisms ; a thin film of 
either fluid being interposed between them. With castor oil, and 
within the limit of total reflexion, the reflected light is yellow ; on 
gradually diminishing the angle of incidence, it passes in succession 
through all the tints of three orders of colours, of which the details 
are presented in a table exhibiting those which correspond to different 
angles of incidence. When the incident light is homogeneous, no 
colours are seen, but the reflected pencils have their maxima and 
minima of intensity ; like the rays of thin plates, or the fringes of 
inflected light formed by homogeneous rays. When copivi balsam 
is employed as the fluid medium, the same orders of colours are ob- 
tained by reflexion, but at smaller angles of incidence than with cas- 
tor oil. 

Having ascertained that at a temperature of about 94^ the mean 
refractive index of the balsam became equal to that of the glass 
prisms, the author examined the influence of a gradual elevation of 
temperature upon the colours of the reflected pencils ; and found that 
no particular change marked the instant when the refractive densi- 
ties of the two media became equal ; although when the temperature 
was increased considerably, the tints entirely disappeared. Analogous 
results were obtained by employing prisms of obsidian instead oi 
glass. 

The author next engaged in more extensive series of experiments 
with various fluids interposed between glass prisms ; and states their 
results in the form of a table, showing more especially the periods of 
colours produced at the separating surfaces by the different kinds of 
oils. He considers the facts which are there detailed, as establishing 
the existence of reflecting forces at the confines of media of the same 
refracting power ; and as proving, first, that the reflective and refrac- 
tive forces in these media do not follow the same law: and, secondly. 
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that the force which produces reflexion, varies according to a different 
law in different bodies. The reflective forces of the solid and the 
fluid may be conceived to decrease in various ways : first, they may 
respectively extend to different distances from the reflecting surface, 
and decrease according to the same law. Secondly, they may ex- 
tend to different distances, and vary according to a different law ; or, 
lastly, they may extend to the same distance, and vary according to 
different laws. Whether the refracting forces follow the same law 
in solids and in fluids, it is extremely difficult to determine by direct 
experiment ; but if we assume the mutual dependence of the refract- 
ing and reflecting forces, then the experiments recorded in this paper 
will establish a variation in the law of the refracting forces of diffe- 
rent media. 

These facts may be explained on the undulatory theory of light, 
by supposing that the density or elasticity of the ether varies near 
the surface of different bodies, an hypothesis which has already af- 
forded an explanation of the loss of part of an undulation in several 
of the phenomena of interference ; the part lost being, according to 
Dr. Young, a variable fraction, depending on the nature of the con- 
tiguous media. 

The phenomena of periodical colours at the confines of media of 
the same or of different refractive, powers, are evidently dependent 
on the law of interference, although it may be diflicult to point out 
the precise mode in which they are produced. In combinations 
where there is much uncon^pensated refraction, their production is 
influenced by certain changes, such as the formation of a thin and 
invisible film on the surface of the solid, the nature and origin of 
which the author endeavours to investigate, but which he acknow- 
ledges he has hitherto been unable to discover. That some unrecog- 
nised physical principle is the cause of all these phenomena will, he 
thinks, appear stiU more probable from a paper which he intends to 
present to the Society, on the production of the very same periods of 
colour, at similar angles of incidence, by the surfaces of metals and 
transparent solids, when acting singly upon light. He also an- 
nounces, as the subjects of two other communications, the results of 
researches in which he has been long engaged ; first, on the action of 
light on the surfaces of bodies as an universal mineralogical character,, 
witii the description of a lithoscope for discriminating minerals ; and 
secondly, on the influence of the doubly refracting forces upon the ordi- 
nary forces, which reflect and polarize light at t£e surfaces of bodies. 

On the Reduction to a Vacuum of the Vibrations of an Invariable Pen- 
dulum. By Captain Edward Sabine, of the Royal Artillery, SecR.S, 
Communicated by Dr. Thomas Young, Secretary of the late Board 
of Longitude. Read March 12 and 19, 1829. [Phil. Trans. 1829, 
p. 207.] 

The experiments contained in this paper originated in a no- 
dee published by M. Bessel in the Astronomisehe Nachrichten, for 
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January' 1828, announcing that he had found the theory usually 
employed for reducing the vibrations of a pendulum in air to the cor- 
responding vibrations in vacuo, was incorrect, inasmuch as it omitted 
the expenditure of a portion of the moving force on the particles of 
the air which are set in motion by the pendulum in its vibration. 
In order to ascertain by the most direct mode of experiment the re- 
tardation which a pendulum experiences by vibrating in the medium 
of the atmosphere, the author constructed, at the expense of the late 
Board of Longitude, an apparatus in which an invariable pendulum 
could be vibrated alternately in air of the full atmospheric pressure, 
and in rarefied air approaching nearly to a vacuum. The apparatus 
was set up and employed in a room assigned for that purpose in the 
Royal Observatory at Greenwich : its description is given in this 
paper with reference to plates, and those processes are particularly 
dwelt upon which were ultimately successful in ensuring the immo- 
bility of the suspension of the pendulum, and in rendering the appa- 
ratus impermeable when the air was withdrawn from the interior. 
The arrangements for observing the coincidences of the pendulum 
with a clock, and for ascertaining the exact pressure of the air, both 
in its ordinary and rarefied state, are minutely described. When the 
air was either partially or wholly withdrawn, a correction was foimd 
to be required for the indications of the thermometer giving the tem- 
perature of the pendulum, to compensate the removal of the pres- 
siu-e of the atmosphere on the exterior of the ball and tube of the 
thermometer. The value of this correction for different states of ex- 
haustion was ascertained by placing the thermometer in pounded ice 
under the receiver of an air-pump, and noting the height of the mer- 
cury corresponding to different heights in the gauge. 

The number of distinct experiments made with the above described 
apparatus is eleven ; of these, the six first were designed exclusively 
for the purpose of comparing the vibration in air of fall pressure, and 
in rarefied air. Each experiment consisted of three distinct series of 
vibrations made in succession, and occupying usually the greater 
part of two days : the first and third series were in air of full pressure, 
and the second series in rarefied air; the mean of the results of the first 
and third series gave the vibration in the ordinary atmosphere, which 
was compared with the result of the intermediate series in rarefied 
air. The comparison was thus rendered wholly independent of the 
daily rate of the clock, and in some measure also of its deviations 
from an uniform rate in intervals of less than 24 hours. The 7th 
and 8th experiments had a double object : first, to compare the 
retardations of a pendulum in common air and in hydrogen gas, both 
under atmospheric pressure ; and secondly, to obtain the amount of 
retardation in both cases, by comparing the vibration in hydrogen 
gas under thirty inches pressure, with tiie vibration in the same gas 
in a highly rarefied state. There are thus eight experiments on the 
retardation occasioned by the ordinary atmosphere, and two on the 
retardation in hydrogen gas under atmospheric pressure ; the latter 
furnishing also the comparative influence of hydrogen gas and atmo- 
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spheric air. The 9th, 10th, and 1 1th experiments were made to ex-r 
^amine whether the vibration of the pendulum in air within the ap- 
paratus was the same as in the free air of the apartment ; this was 
accomplished by vibrating the pendulum alternately in free and in 
confined air, by removing and again replacing such parts of the ap- 
paratus as were necessary for tibiat purpose. It was found, by this 
means, that the confinement of the medium by the glasses produced 
no sensible effect on the time of vibration. 

From the mean of the eight experiments on the retardation in 
common air, the author obtains 10'36 vibrations per diem, as the re- 
duction to a vacuum of the invariable pendulum, vibrating in air of 
45° under a pressure of 30 inches of mercury : and by computing 
the retardation severally for the circumstances of each experiment, 
and comparing the computed and observed retardations, he shows, 
that were the amoimt of the reduction to a vacuum separately de- 
rived from each of the eight experiments, it would in no case differ 
more than 0'14 of a vibration per diem, from the conclusion derived 
from their mean, or one 74th part of the conclusion itself. 

The reduction to a vacuiun which would have been previously 
computed for the vibration in air of 45°, and 30 inches pressure, is 
6*26 vibrations per diem. The retardation in air of that temperature 
and density is liierefore 4*1 vibrations greater than has been hitherto 
supposed ; and the proportion which the experimental reduction bears 
to diat which is now shown to have been erroneous, is, for the inva- 
riable penduliun of the ordioary form used in this country, as 1*655 
to 1. 

From the experiments in hydrogen gas, under a pressure respec- 
tively of 30 inches, and of less than one inch, the retardation of a 
pendulum vibrating in hydrogen gas of 40° under a barometric pres- 
sure of 30 inches, is two vibrations per diem. The hydrogen gas 
employed was obtained by the action of zinc upon dilute sulphuric 
acid, and was passed into the apparatus through a cylinder contain- 
ing muriate of lime. A portion withdrawn after the experiments 
were concluded, was examined by Mr. Faraday, and found to contain 
no appreciable mixture of air. 

The two experiments on the comparative retardation in air and in 
hydrogen gas give the ratio as 10*55 to 2, and as 10*41 to 2 ; or, 
generally, as 5^ to 1 . But the ratio of the respective densities of 
atmospheric air and hydrogen gas is about as 13 to 1. Whence 
the author takes occasion to remark, that if the resistance of the 
elastic fluids to bodies falling through them were simply as the re*- 
spective densities of the fluids, the retardation occasioned by air 
should be 13 times as great as that occasioned by hydrogen gas, — 
that the difference of this ratio from that shown by experiment is 
much too great to be ascribed to error of experiment, particularly as 
repetition produced results almost identical ; that it may rather be 
regarded as indicating an inherent property in the elastic fluids ana<.. 
logons to that of viscidity in liquids, and of resistance to the motions 
of bodies passing through them independentiy of their density ; and 
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that as aA example, hydrogen gas, compared with atmospheric air, 
appears to possess this property in a proportion more than double 
that which would be given by the respective densities of air and hy- 
drogen gas. 

The paper concludes with an investigation of the effect which 
the near reduction to a vacuum wiU have on the variations of gravity 
at different parts of the earth's surface, which have been obtained 
with invariable pendulums ; and particularly of the experiments of 
the author himself, which embrace a greater range and variety of 
temperature than those of any other experimentalist. It is shown 
that in consequence of the peculiar mode in which those experiments 
were reduced to a mean term of comparison, their re-calculation with 
the more correct elements now known, would have no other effect 
than that of adding an equal amount to the vibrations of the experi- 
mental pendulum at every station, leaving the acceleration at diffe- 
rent stations unaltered. 

Consideration of the Objections raised against the geometrical Repre^ 
sentation of the Square Roots of Negative Quantities. By the Rev, 
John Warren, M,A. of Jesus College, Cambridge, Communicated 
iy Thomas Young, M,D. For. Sec. R.S. Read February 19, 1829. 
IPhil. Trans. 1829, p. 241.] 

It has always appeared a paradox in mathematics, that by em- 
ploying what are called imaginary or impossible quantities, and sub- 
jecting them to the same algebraic operations as those which are 
performed on quantities that are real and possible, the results ob- 
tained shoiild always prove perfectly correct. The author inferring 
from this fact, that the operations of algebra are of a more compre- 
hensive nature than its definitions and fundamental principles, was 
led to inquire what extension might be given to these definitions aiid 
principles, so as to render them strictly applicable to quantities of 
every description, whether real or imaginary. This deficiency, he 
conceives, may be supplied by having recourse to certain geometrical 
considerations. By taking into account the directions as well as the 
lengths of lines drawn in a given plane, from a given point, the ad- 
dition of such lines may admit of being performed in the same man- 
ner as the composition of motions in djraamics; and four such 
lines may be regarded as proportional, botii in length and direction, 
when they are proportionals in length, and, when also the fourth is 
inclined to the third at the same ai^e that the seeond is to the first. 
From this principle he deduces, that if a line drawn in any given di- 
rection be assumed as a positive quantity, and consequently its op- 
posite a negative quantity, a line drawn at right angles to the posi- 
tive or negative direction will be represented by the square root of a 
negative quantity ; and a line drawn in an oblique direction will be 
represented by the sum of two quantities, the one either positive or 
negative, and the other the square root of a negative quantity. On 
this subject, the author published a treatise in April 1 828 ; since 
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which period several objections have been made to this hypothesis. 
The purpose of the present paper is to answer these objections. 

The firftt of these is, that impossible roots should be considered 
merely as the indications of some impossible condition, which the pro- 
position that has given rise to them involves ; and that they have 
in fact no real or absolute existence. To this it is replied by the 
author, that although such a statement may be true in some cases, 
it is by no means necessarily so in all ; and that these quantities re- 
semble in this respect fractional and negative roots, which, whenever 
they are excluded by the nature of the question, are indeed signs of 
impossibility, but yet in other cases are admitted to be real and 
significant quantities. We have therefore no stronger reasons, d priori, 
for denying the real existence of what are called impossible roots, 
because they are in some cases the signs of impossibility, than we 
should have for refusing that character to fractional or negative roots 
on sumlar grounds. 

It has been objected, in the second place, that there is no necessary 
connexion between algebra and geometry, but only one of analogy; 
and that it is consequently improper to introduce geometric conside- 
rations into questions purely of an algebraic nature. In answer to 
this, the author contends that a necessary connexion may be shown 
to exist between impossible roots, and the series expressive of the 
ratio between the circumference of a circle and its diameter. This 
he endeavours to prove by examining such values of the expansion of 
1* as are functions of x ; whereby he is led to a series, the terms of 
which involve both the square root of unity, and also the above-men- 
tioned geometric ratio. In other cases he arrives, by methods which 
are purely algebraic, to expressions containing sines and cosines, to- 
gether with impossible roots. Hence the author infers that a neces- 
sary connexion exists between algebra and geometry ; and that his 
own hypothesis as to the geometric representation of the square 
roots of negative quantities, is true in the same sense as the hypothe- 
sis adopted by algebraists respecting the geometric representation of 
negative quantities is true. 

To a third objection, derived from the alleged inutility of such a 
geometric representation of the square roots of negative quantities, 
the author replies, that from their frequent employment by mathe- . 
maticians, it is reasonable to expect that they will be of much greater 
use when the true theory of their nature shall be established than 
when it was unknown. 

If the h3rpothesis of the author is admitted, all questions in dyna- 
mics where the motions of bodies are limited to one plane, will be 
brought within the province of pure algebra. 

The author concludes by noticing a work by M. Mourey, entitled 
** La vraie TMorie des Quantites Negatives, et des Quantitis pritendues 
Imaginaires" in which the same general views of the subject are pre- 
sented as are entertained by the author. 
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Anatomical Description of the Foot of a Chinese Female, By Bransby 
Blake Cooper, Esq,, Surgeon to Guy's Hospital, Communicated by 
Peter Mark Roget, M.D. Sec.R,S, Read March 5, 1829. [Phil. 
Trans.lS29,p.255,^ 

The foot, of which an account is here given, was obtained from 
the dead body of a female foimd floating in the river at Canton, and 
had all the characters of deformity, consequent upon the prevailing 
practice of early bandaging, for the purpose of checking its natural 
growth. To an unpractised eye, it has more the appearance of a 
congenital malformation, than of being the effect of art, however long 
continued ; and appears at first sight like a club-foot, or an unre- 
duced dislocation. From the heel to the great toe, the length of the 
foot measures only ^ve inches ; the great toe is bent abruptly back- 
wards, and its extremity points directly upwards, while the phalanges 
of the other toes are doubled in beneath the sole of the foot, leaving 
scarcely any breadth across the foot, where it is naturally broadest. 
The heel, instead of projecting backwards, descends in a straight line 
from the bones of the leg, and imparts a singular appearance to the 
foot, as if it were kept in a state of permanent extension. From the 
doubling in of the toes into the sole of the foot, the external edge of 
the foot is formed in a great measure by the extremities of the meta- 
tarsal bones, and a deep cleft or hollow appears in the sole of the 
foot, across its whole breadth. The author gives a minute anatomical 
description of all these parts, pointing out the deviations from the 
natural conformation. He remarks that from the diminutive size of 
the foot, the height of the instep, the deficiency of breadth, and the 
density of the cellular texture of the foot, all attempts to walk with 
so deformed a foot, must be extremely awkward ; and that in order 
to preserve an equilibrium in an erect position, the body must neces- 
sarily be bent forwards with a painful effort, and with a very consi- 
derable exertion of muscular power. 

Some Observations on the Functions of the Nervous System, and the 
relation which they bear to the other vital Functions, By Alexan- 
der PhiHp Wilson PhiHp, M,D, F,R,S, L. ^ E. Read April 2, 
1829. IPhil, Trans. 1829,;?. 261.] 

The intention of the author in the present paper, is, not to bring 
forwards any new facts, but to take a general review of the inferences 
deducible from the series of fects detailed by him in previous papers 
communicated to this Society. He divides the nerves into two classes, 
essentially differing in their functions. The first comprehends those 
nerves, which, proceeding directly from the brain and spinal cord to 
other parts, convey in the one case to those parts the influence of 
those organs only from which they originate, and thus excite to con- 
traction the muscles of voluntary motion ; and in the other case 
transmit to the sensorium impressions made on the parts to which 
they are distributed. The second class comprises what may be 
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termed the Ganglionic nerves, or those which enter ganglions, pro- 
perly so called ; that term being limited to such protuberances oijy 
as receive branches of nerves proceeding from the brain and spiral 
cord. These nerves are distributed more especially to the vital or- 
gans, as the thoracic and abdominal viscera, and to the muscles sub- 
servient to their functions. The nerves belonging to this class also 
convey impressions to the sensorium, and occasionally excite the 
muscles of involimtary motion, which, in conmion with all muscles, 
possess an inherent power of contractility dependent solely on their 
own mechanism, and which in ordinary cases are excited by stimuli 
peculiar to themselves. But the most important function of the gan- 
glionic nerves, is that of supporting the processes of secretion and 
jassimilation, which require for their performance the combined influ- 
ence of the whole brain and spinal cord. Viewed as a whole, the 
system of ganglionic nerves, therefore, constitutes, in the strictest 
sense, a vital organ. Thus the sensorium, though connected by 
means of the cerebral and spinal nerves only partially with the organs 
of sense and voluntary motion, is, by means of the ganglionic nerves, 
connected generally with all the functions of the animal body. Hence 
afl^ections of the stomach and other vital organs extend their influence 
over every part of the frame ; while those of a muscle of volimtary 
motion, or even of an organ of sense, although possessing greater 
sensibility, are confined to the injured part. 

From a due consideration of the phenomena of the nervous system, 
it would appear that they imply the operation of more than one prin- 
ciple of action. The sensorial power is wholly distinct from the ner- 
vous power ; the former residing chiefly in the brain, while the latter 
belongs equally to the spinal cord and brain, and may be exercised 
independently of the sensorial power. In like manner, the muscular 
power resides in the muscles, and may be called into action by 
various irritations independentiy of the nervous power, though fre- 
quently excited by the action of that power. The muscles of volun- 
tary motion are subjected to the sensorial power through the inter- 
vention of the nervous system ; and those of involuntary motion are 
also, under certain circumstances, capable of being excited through 
the nerves by the sensorial power, particularly when under the influ- 
ence of the passions. The same observation applies also to other 
actions which properly belong to the nervous power, such as the 
evolution of cidoric from the blood, and the various processes of se- 
cretion and of assimilation. That the nervous power is in these 
instances merely the agent of other powers, and is independent of 
the peculiar organization of the nerves, is proved by the same eflfects 
being produced by galvanism, transmitted through conductors diffe- 
rent from the nerves. The successive subordination of these several 
powers is shown during death, when the sensorial functions are the 
first to cease, and the animal no longer feels or wills, but yet the 
nervous power still continues to exist, as is proved by the nerves be- 
ing capable, when stimulated, of exciting contractions in the muscles, 
both of voluntary and of involuntary motion,of producing the evolution 
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of caloric and of renewing the processes of secretion. In like manner 
the power of contraction, inherent in the muscular fibre, survives the 
destruction of both the sensorial and nervous powers, having an ex- 
istence independent of either, although in the entire state of the 
functions they are subjected to the entire influence of both. 

A difficulty here presents itself. If both the nervous and muscular 
powers be independent of the sensorial power, why, it may be asked^ 
do the more perfect animals survive for so short a time the loss of the 
sensorial functions ? This the author explains by the dependence of 
respiration on all the three powers,- — ^the sensorial, nervous, and mus- 
cular, and its consequent cessation when either of these powers is 
withdrawn. In support of this view of the subject, he adduces va- 
rious argiunents to show that the muscles of respiration belong to the 
class of voluntary muscles, and that their action in performing that 
function is strictly voluntary, and the result of an impression made 
upon the sensorium by the want of fresh air in the lungs. These 
actions, though they have become automatic, are originally and es- 
sentially voluntary, and remain so even during apoplexy, as long as 
the breathing continues ; but as soon as all sensibility is destro3Fed 
they necessarily cease, and death ensues. The phenomena are not 
explicable upon the h3rpothe8is of a particular S3rmpathy existing in 
the nerves distributed to the muscles subservient to respiration, and, 
if the above theory be adopted, require no other supposition for their 
explanation. As the organs supplied by the ganglionic nerves are 
subjected to the influence, not of any one but of every part of the 
brain and spinal cord, no inference respecting the sympathies of any 
of these nerves can be drawn, either from their particular origin or 
mode of distribution ; and still less room can there be for such infe- 
rences in functions, where, as in respiration, the sensorial power is 
so materially concerned. 

On the Respiration of Birds, By William AUen and "William Hasle- 
dine Pepys, Esqrs, Fellows of the Royal Society. Read April 30, 
1829. IPhiL Trans, 1829, p, 279.] 

The inquiries of the authors on human respiration, and on that of 
the guinea pig, and of which they communicated the details to the 
Royal Society in former papers, are here extended to the respiration 
of birds. Pigeons were the subjects of these experiments, and the 
same apparatus was employed as the one used for the guinea pig, 
described in the Philosophical Transactions for 1809. 

The object of the first experiment was to ascertain the changes 
which take place in atmospheric air when breathed by a bird in the 
most natural manner. For this purpose a pigeon was placed in a 
glass vessel containing 62 cubic inches of air, and communicating 
with two gasometers, one of which supplied from time to time fresh 
quantities of air, and the other received portions which become vitiated 
by respiration. The experiment lasted 69 minutes, and was produc- 
tive of no injury to the bird excepting a slight appearance of uneasi- 
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aess whenever the supply of air was not sufficiently rapid. On ex- 
amining the air at the end of the experiment, no alteration had taken 
place either in the total volume of air, or in the proportion of azote 
which it contained ; the only perceptible change being the substitu- 
tion of a certain quantity of carbonic acid for an equal volume o£ 
oxygen gas, amounting to about half a cubic inch per minute, and 
being equivalent to the addition of 96 grains of carbon in 24 hours. 

Two experiments were made on the respiration of oxygen gas, ob- 
tained from chlorate of potash, and containing in the one case two, 
and in the other only one per cent, of azote. Under these circum- 
stances it was found that the volume of the gas was unaltered, and 
that a similar quantity of oxygen gas had been abstracted, but that a 
much smaller quantity of carbonic acid had been formed than in the 
last experiment, the remaining portion being made up by azotic gas 
which had been given out from the lungs of the bird, and the volume 
of which was just equal to that of the oxygen absorbed. The bird 
was somewhat distressed during the experiment, but recovered imme- 
diately and perfectly on being released from its confinement. 

In the fourth experiment, in which a pigeon was made to respire a 
mixture of oxygen and hydrogen, with a small proportion of azote, 
(the oxygen being in the same proportion as in common air,) it was 
found that there was no loss of oxygen ; but that a quantity of hy- 
drogen disappeared, and was replaced by an equal volume of azote. 
The authors observe that birds have a quicker circulation of blood 
than other animals ; and also that they are more sensible to the sti- 
mulating effects of oxygen. 

On the spontaneous Purification of Thames Water. By John Bostock, 
M.D.F.R.S.Sfe, ReadApril30,1829. lPhiLTransA829,p,2S7.'] 

In the report which the author made of the result of his exami- 
nation of Thames water to the Commissioners appointed by His Ma- 
jesty to inquire into the supply of water in the metropolis, one of 
the specimens, taken near the King's Scholars' pond-sewer, was de- 
scribed as in a state of extreme impurity. The water had remained in 
the laboratory unattended to ; but after an interval of some weeks it 
was observed to have become clear, while nearly the whole of the former 
sediment had risen to the surface, forming a stratum of half an inch 
in thickness, and still emitting a very offensive odour. In process 
of time this scum separated into large masses or flakes, with minute 
air-bubbles attached to them. At the end of two months longer 
these masses again subsided, leaving the fluid almost totally free 
from any visible extraneous matter. On analysis the water was 
found to contain lime, sulphuric and muriatic acids, and magnesia, 
in much larger quantities than in the specimens of Thames water 
previously examined, the proportion of saline matter being increased 
four-fold- The proportion of the muriates is nearly twelve times 
greater; that of carbonate of lime between two and three times, 
;and that of sulphate of lime five and a half times greater. The water 
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in its foTil state had given very obvious indications of both sulphitr 
and ammonia ; but neither of these substances could be detected 
after its spontaneous depuration. 

The source of these new saline bodies is referrible to the organic 
substances, chiefly of an animal nature, which are so copiously de- 
posited in the Thames. The depurating process may be denomi- 
nated a species of fermentation, in which the softer and more soluble 
animal compounds act as the ferment, and are themselves destroyed, 
while the salts that were attached to them are left behind. Hence, 
the more foul the water the more complete the depuration ; and it 
is on this principle that the popular opinion of the peculiar fitness of 
Thames water for being used at sea may be explained ; its extreme 
impurity inducing a siifficient degree of fermentation to eflfect the re- 
moval of all those substances which might induce any future renewal 
of that process. 

On the Composition of Chloride of Barium. By Edward Turner, 
M.D. Professor of Chemistry in the University of London, Com- 
municated by Dr, Dionysius Lardner, F,R,S. Read May 14, 1829. 
IPhiL Trans, 1829, p, 291.] . 

The frequent emplojnnent of chloride of barium in delicate chemi- 
cal investigations, renders an exact knowledge of its composition pe- 
culiarly desirable ; and this has become a more important object of 
inquiry since it has been made by Dr. Thomson the basis of his calcu- 
lations of the chemical equivalents of sulphuric acid, and of thirteen 
metals and their protoxides. , He has deduced from his experiments 
with the chloride of barium the number 36 as the equivalent of 
chlorine ; 70 as that of barium ; and 78 as that of baryta ; whence 
the equivalent of the chloride of barium would be 106 ; and accord- 
ingly, on mixing this quantity of the chloride with 88 parts of sul- 
phate of potash, each being previously dissolved in separate portions 
of distilled water, he finds a complete double decomposition has taken 
place ; the resulting sulphate of baryta, reduced to dryness, weigh- 
ing 118 parts, and the muriate of potash yielding 76 parts of chlo- 
ride of potassium. Hence he infers that 40 is the equivalent number 
for sulphuric acid, and 48 that for potash. Berzelius, however, 
maintained that this experiment, as well as the deductions from it, 
are not exact. Dr. Thomson having, in consequence of Berzelius's 
objections, repeated his experiments, still asserts their accuracy. The 
author of the present paper investigated the subject with the greatest 
care, employing materials in a state of perfect purity, and obtained 
results which coincided with those of Berzelius. He details the pre- 
cautions he took for ensuring the conditions of perfect purity in the 
substances with which his experiments were made, and to the neglect 
of which he traces some of the errors which he imputes to Dr. 
Thomson's analysis. But there exists also a more radical cause of 
error in the method employed by that chemist ; for Dr. Turner finds 
that when solutions of muriate of baryta and of sulphate of potash 
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are mixed together, a small portion of the latter salt adheres tenaci- 
ously to the sulphate of baiyta, which is precipitated, and escapes 
decomposition. By employing different processes the author aYoids 
this source of fedlacy ; first, from the chloride of barium, previously 
dissolved in water, he throws down sulphate of baryta by adding 
sulphuric acid ; and, secondly, he effects a precipitation from a simi- 
lar solution of the chloride, by nitrate of silver, and infers the quantity 
of chloride from that of the fused horn-silver obtained, having pre- 
viously determined, by a separate series of experiments, the exact 
composition of horn-silver. The conclusion he draws from his re- 
searches is, that 100 parts of chloride of barium correspond to 137*63 
parts of the chloride of sUver, which latter substance contains 34*016 
parts of chlorine, and therefore leaves for the proportion of barium 
65*984 parts. The real equivalent of barium, however, will depend 
upon that of chlorine, which is itself not yet satisfEUstorily de- 
termined. 

On a new Series of periodical Colours produced by the grooved Sur- 
faces of Metallic and Transparent Bodies. By David Brewster, 
LL.D. F.R.S. L. 8( E. Read May 21, 1829. [Phil. Trans. 1829, 
p. 301.] 

The author, having received from Mr. Barton in the year 1822 
some fine specimens of his Iris ornaments, undertook a series of ex- 
periments on the action of grooved surfaces upon light, of which he 
communicated an account to the Royal Society of Edinburgh in the 
following year. The investigation having since been taken up by 
Mr. Fraunbofer, the author had desisted from pursuing it until lately, 
when he learned that the phenomena which had principally occupied 
his attention had escaped the notice of this philosopher. The image 
of a candle seen by reflexion, from a flat and polished metallic sur- 
face, covered with equal and equidistant grooves, the plane of re- 
flexion being parallel to the grooves, is accompanied with a row of 
prismatic images, arranged in a line perpendicular to the grooves. 
The colourless image of the candle is formed by the original por- 
tions of the metaUic surface, which have been left between the 
grooves, while the prismatic images are formed by the sides of the 
grooves themselves. This is rendered evident to the eye by vary- 
ing the proportion between these two parts of the surface. The 
general phenomena of the prismatic images, such as their distance 
from the ordinary image, and the dispersion of their colours, de- 
pend entirely on the number of grooves and intervals which oc- 
cupy a given breadth ; and the laws of these phenomena have been 
accurately determined by Mr. Fraunhofer. Dr. Brewster, by ex- 
pmining the appearances with more attention, observed in some spe- 
cimens a remarkable defalcation of particular colours, varying with 
the angle of incidence, and sometimes affecting one of the images 
and not the others ; in some cases even the image reflected from the 
original surface of the steel was slightly coloured, its tint having a 



A 



379 

rtslation to the defalcation of colour in the prismatic images. In 
order to observe these phenomena through a great range of inci- 
dence, he employed a long narrow rectangular aperture, which gave 
a convergent beam of 30° or 40®. Under these circumstances, the 
ordinary image of the aperture, as formed by the original surfaces, 
was crossed, in a direction at right angles to its length, with broad 
coloured fringes, varying in their tints according to the angle of in* 
cidence. In a specimen having 1000 grooves in an inch, no less 
than four complete orders of colours are developed, corresponding to 
those of the reflected rings of thin plates. By turning the steel 
plate round in a2dmuth, the same colours are seen at the same angles 
of incidence, and they undergo no change by varying the distance of 
the luminous aperture, or of the eye of the observer. 

The analysis of these curious and apparently complicated pheno- 
mena is much simplified by the employment of homogeneous light. 
ITie author pursues this analysis with red and with violet light re- 
spectively, and explains the obliteration of the colours by the aid of 
diagrams, giving also various tables of the angles of incidence at 
which the several deficiencies occur in the reflected colours. These 
angles are rendered different by covering the steel plate with water 
and oil of cassia in succession. Phenomena analogous to those above 
described take place on the grooved surfaces of gold, silver, calcare- 
ous spar, and other substances. Similar grooves impressed upon tin, 
realgar, and also upon isinglass, exhibited phenomena diversL&ed ac- 
cording to the respective refractive powers of these substances. The 
almost perfect transparency of isinglass enabled the author to ex- 
amine die transmitted tints, which in the ordinary image he found 
were extremely brilliant, but had no relation whatsoever, either in 
number or in quality, to the reflected tints. The transmitted tints 
of the ordinary prismatic images always increase in brightness as the 
angle of incidence diminishes; while the reflected tints become 
fainter. 

The new class of periodical colours described in this paper can- 
not, in the opinion of the author, be referred to the diffraction and 
interference of the rays reflected from two or more of the por- 
tions of the original surfeice of the metal, considered as narrow slits 
or apertures ; because they would in that case be afi^ected by the 
distance both of the luminous object and of the eye, and the colours 
would form bands parallel to the direction of the grooves. But if we 
suppose that the parts of the original surface are smaller than the 
distance to which the reflecting force extends, the removal of the 
metal from the adjacent grooves must diminish the reflecting force 
of these parts of the surface ; and he infers, from direct experiment, 
that this is the case. 

On the h3rpothesis of emission, this abstraction of reflecting matter 
may be regarded as equivalent to a diminution of the density of the 
surface ; 'while on the undulatory hypothesis, the effect may be as- 
cribed to the condition of the ether arising from a variation in its in- 
tensity or elasticity towards the lurface of a number of salient points. 
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On the Nerves of the Face ; being a second Paper on that Subject, 
By Charles Bell, Esq. F.R,S. Read May 28, 1829. IPhU. 
Trans. 1829,;?. 317.] 

After recapitulating the contents of his former paper, the author 
cites cases which have occurred since its puhlication, in support of 
his doctrine, first, that the sensibility of the head and feuse depends 
on the fifth pair of nerves ; secondly, that the muscular branches of 
that pair are subservient to mastication ; and, thirdly, that the portio 
dura of the seventh pair controls those motions of the parts of the 
face, whether voluntary or involuntary, which are connected with 
respiration. Instances are given of lesions of the portio dura, from ac- 
cident or from disease, followed by paralysis of the muscles on the 
same side of the &ce, while the sensibility remained. On the other 
hand, cases are related of injury to the fifth pair, being attended with 
loss of sensibility in all the parts receiving branches from the injured 
nerve, while the power of motion continued unimpaired. In one 
case of this description, where one half of the under lip had become 
insensible, on a tumbler being applied to the mouth, the patient 
imagined it was a broken glass that he touched. A similar delusion 
was experienced by another patient, in whom the half of the upper 
lip had been deprived of sensation by an injury to the sub-orbital 
branch on the same side. From these facts the author deduces the 
absurdity of the practice of cutting the portio dura for the relief of 
tic douleureux. 

He next enters into an anatomical description of the course of that 
division of the fifth pair of nerves, which is unconnected with the 
Gasserian ganglion, and passes under it, and which he considers as 
the motor or manducatory portion of the fifth, being distributed to 
the temporal, masseter, pterygoid, and buccinator muscles; some 
branches of it supplying the muscles of the lips, and also the mylo- 
hyoideus and anterior beUy of the digastricus, the action of which is 
to depress the jaw. 

In proof that this nerve is destined to manducation, the root of the 
fifth pair being exposed in an ass, and irritated, the jaws closed with a 
snap ; and on its being divided, the jaw fell relaxed and powerless. 

The author next endeavours to show the necessity of an accord- 
ance between the motions of the lower jaw and those of the cheeks 
during mastication ; and the probability that this connexion of mo- 
tions is brought about by means of the connexions which exist among 
their respective nerves, and between which a sympathy may in con- 
sequence be established. In one case violent spasms took place in 
the masseter and temporal muscles, while the motions of the features 
were free and unconstrained ; and in another, the muscles of the jaw 
on one side were paralysed, with loss of sensibility on that side of 
the face. On the other hand, when the portio dura was paralysed, 
all the muscles of the face wasted, except those supplied by the fifth 
pair. 
• llie author concludes by a warm tribute of acknowledgement to 
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his brother-in-law, the late Mr. Shaw, for the valuable as8is(tance 
he afforded him in the whole course of his investigations on the 
nerves. 

On the Reduction to a Vacuum of Captain Kater's convertible Pendu- 
lum. By Captain Edward Sabine, of the Royal Artillery, Secretary 
to the Royal Society. Read June 18, 1829. [PAt7. Trans. 1829, 
j9. 331.] 

Recent investigations having shown that the method employed by 
Captain Kater for the reduction of his experiments on the length of 
the pendulum vibrating seconds in air, to, that of the same pendulum 
in vacuo, was founded on erroneous principles, the author undertook 
to ascertain, by direct experiment, the actual difference of the num- 
ber of vibrations of the pendulum employed by Captain Kater, in air 
of ordinary density, and in highly rarefied air. The alteration of 
density in the mediiun in which the pendulum is swung, would, in 
the first place, if its form were not symmetrical, affect its converti- 
bility ; that is, the same adjustment of the axes which gave an equa- 
lity of oscillations in reversed positions, when vibrating in air, would 
not afford the same equality in a more rarefied medium. It follows 
also, from the corrected investigation, that the amount of the retar- 
dation occasioned by the air is considerably greater than what had 
been originally computed from the simple consideration of buoyancy. 

These inferences have been fully confirmed by the experiments of 
Captain Sabine. The increase in the number of vibrations per diem 
with the convertible pendulum as it was used by Capt. Kater, that 
is, vibrating with the great weight below, in vacuo, above those in 
air of the temperature of 49^, under a pressure of 30 inches of mer- 
cury at 32°, was 15*71 : when inverted, the other conditions remain- 
ing the same, the increase was 16*13 vibrations ^^ diem. 

Captain Kater had observed that considerable changes in the hy- 
grometric state of the atmosphere destroyed the convertibility of his 
pendulum, from their affecting the weight of the pieces of wood at 
both of its ends. In order to remove this source of error, and also 
to ascertain its amount, the author first reduced the wooden tail- 
pieces from 17 inches, their original length, to 6*4 inches. The in- 
crease of the number of vibrations was then, with the great weight 
above, 14*91, and with the great weight below, 12*41 per diem. 
When the wooden tail-pieces were wholly removed, and slips of brass 
substituted for them, the increase was further reduced, in like cir- 
cumstances, to 12*83 in the former case, and 11*58 in the latter. 
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On the geometrical Representation of the Powers of Quantities, tthose 
Indices involve the Square Roots of negative Quantities, By the 
Rev, John Warren, M,A. late Fellow and Tutor of Jesus College, 
Cambridge, Communicated by the President, Read June 4, 1829. 
[Phil. Trans, 1829,;?. 339.] 

The author, in a former paper, read to the Society in February last, 
had discussed various objections which had been raised against his 
mode of geometric representation of the square roots of negative 
quantities. At that time he had only discovered geometrical repre- 
sentations for quantities of the form a -f ^ v^ — 1, of geometrically 
adding and multiplying such quantities, and also of raising them to 
powers either whole or Actional, positive or negative ; but he was 
at that time unable to represent geometrically quantities raised to 
powers, whose indices involve the square roots of negative quantities 

(such asa4-6v— 1 }. His attention has since been 

drawn to this latter class of quantities by a passage in M. Mourey's 
work on this subject, which implied that that gentleman was in posses- 
sion of methods of representing them geometrically, but that he was at 
present precluded by circumstances from publishing his discoveries. 
The author was therefore induced to pursue his own investigations, 
and arrived at the general result stated by M. Mourey, that jdl alge- 
braic quantities whatsoever are capable of geometrical representation 
by lines all situated in the same plane. The object of the present 
paper is to extend the geometrical representations stated in his 
former treatise, to the powers of quantities, whose indices involve the 
square roots of negative quantities. With this view he investigates 
various equivalent formulae suited to the particular cases, and employs 
a peculiar notation adapted to this express purpose ; but the nature of 
these investigations is such as renders them incapable of abridgement. 

An experimental Examination of the Electric and Chemical Theories 
of Galvanism, By William Ritchie, A.M, F.R.S, Rector of the 
Royal Academy at Tain. Read May 7, 1829. IPhil, Trans. 1829, 
p, 361.] 

After observing that the theory of galvanism originally proposed 
by Volta, and generally termed the Electric theory, is still the uni- 
versally received doctrine among continental philosophers, the author 
adduces several experiments proving the fallacy of the principles on 
which that theory is founded. He points out the inconclusivenese 
of the reasoning by which it has been inferred that dissimilar metals, 
by being simply placed in contact with one another, are instantly 
thrown into opposite electric states ; for in all the experiments which 
have been made with a view of establishing this fundamental prin- 
ciple of the electric theory, the metals have been exposed to the oxi- 
dizing action of the air, which is a constant source of electric disturb- 
ance, and the operation of which has been strangely overlooked. The 
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author found, by forming galvanic circles with two different metals 
and an interposed acid, that when he used different kinds of add, 
or varied the degree of their dilution, the electro-magnetic effects, as 
measured by a delicate galvanometer, bear no sort of relation to the 
conducting power of the fluid, as is assumed in the Voltaic hypothesis. 
He deduces the same conclusion from experiments made with an ap- 
paratus by which the fluid is confined in a rectangular box, divided 
by a membranous diaphragm into two compartments, so as to allow 
of the addition of an acid to the fluid contained in one of the com- 
partments, and thereby limiting its action to one of the metallic sur- 
faces. By means of another contrivance, the author ascertained that 
of two different metals, the one which, when acted upon by an acid, 
combines with the greatest quantity of oxygen, as measured by the 
volume of hydrogen disengaged, is always positive with respect to 
the other metal. Even two pieces of the same metal, differing in 
hardness, will be acted upon by the same acid in different degrees, 
and may thus be brought into different states of electricity. In ge- 
neral it is the harder of the two pieces of metal which becomes po- 
sitive ; but with steel the reverse obtains. It would appear, how- 
ever, that with the same pairs of metallic discs, the direction of the 
electric current is determined by the nature of the acid employed : 
thus nitrous acid, acting upon zinc, copper, or iron, gives rise to a 
ciurent in a direction opposite to the current which is produced by 
the sulphuric, nitric, or muriatic acids^ Variations in the temperai- 
ture of the metals will also occasion diversities in the results, not 
hitherto satisfactorily explained on any theory. From one experi- 
ment the author is led to infer that an acid is capable of combining 
with a pure metal, without the latter being previously reduced to the 
state of an oxide. 

The Bakerian Lecture, On the Manufacture of Glass for Optical 
Purposes, By Michael Faraday, Esq. F,R.S. SfC. Read Novem- 
ber 19, December 3 and 10, 1829. IPkil, Trans. 1830, jt?. 1.] 

As an introduction to his paper, the author gives a short account 
of the circumstances which have led to the present inquiry. He states 
the difficulties that exist in procuring glass sufficiently homogeneous 
to answer the purposes of the optician, and adverts to the efforts made 
by Guinand and by Fraunhofer to overcome them. As the art was 
still imperfectly known in this country, the President of the Royal 
Society in the year 1824 suggested the appointment of a committee, 
whose labours were facilitated by the Government removing the re- 
strictions imposed by the excise laws to experiments on glass, and 
also undertaking to bear all the expenses oi the inquiry, as long as 
it held out a reasonable expectation of ultimate success. An expe- 
rimental glass-house was at first erected on the premises of Messrs. 
Pellatt and Green, at the Falcon Glass-works; but Mr. Faraday 
being unable to conduct them at that distance from his own resi- 
dence, the President and Council of the Royal Society obtained leave 
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of the President and Managers of the Royal Institution to erect an-' 
other experimental fiimace for continuing the investigation on their 
premises. 

The author heuig intrusted with the immediate superintendence of 
the experimental part of the manufacture of the glass, conceives it to 
be his especial duty, at the present stage of the inquiry, to give an 
account of what has been done in his department ; for although the 
investigation is still far from being completed, yet he trusts that a de- 
cided step has now been made in the manufacture of glass for optical 
purposes ; and that it is due to the Society, as well as to the Go- 
vernment, to render an account of the results hitherto obtained. 

The author begins this account by a statement of the usual defects 
incident to glass, which destroy the regularity of its action on light. 
These are, on the one hand, streaks, striae, veins, and tails ; and, on 
the other hand, minute bubbles ; the former arising from the want 
of homogeneity, the latter from the intermixture of air. Of these, 
the first class of defects constitute the most serious evil, as they in- 
terfere with the rectilineal course of the rays of light while traversing 
the glass, wlule the latter are injurious merely from the interception 
of the rays, and their dispersion in all directions. The greater the dif- 
ference in specific gravity of the ingredients of the glass, the greater 
is the tendency to form striae when they are fused together ; hence 
fiint glass, which contains a large proportion of lead, is more liable 
to this defect than either crown- or plate-glass. After numerous 
trials of materials different from those which enter into the compo- 
sition of the ordinary kinds of glass, borate of lead and silica were 
fixed upon as the most eligible, and as near an approximation as 
possible to a definite chemical union of their elements was aimed at, 
by taking single proportionals of each, and endeavouring to procure 
them, previous to combination, in the greatest possible state of purity. 
The oxide of lead was obtained from the nitrate of the metal previ- 
ously crystallized. The boracic acid was also selected from the purest 
crystals afibrded by the manufacturer, and carefully tested to ascer- 
tain its freedom from foreign matters. The silica employed was that 
of flint glass-maker's sand, obtained from the coast of Norfolk, and 
well washed and calcined, and freed from iron by nitric acid. It was 
then combined with protoxide of lead. These materials were then 
mixed in the proportions of 154*14 parts of nitrate of lead, 24 of sili- 
cate of lead, and 42 of crystallized boracic acid, and melted together 
in a separate fiimace adapted expressly for this preliminary operation, 
and of which a minute description is given. A tray was then pre- 
pared of a thin lamina of platina, all the apertures of which were care- 
fully closed by soldering, for containing the pulverized glass, which 
was to be subjected to the final melting in a furnace of peculiar con- 
struction, which the author terms the finishing furnace. After nu- 
merous trials of substances for constructing the chamber in which the 
fusion of the glass contained in the tray was to be conducted, re- 
course was had to the materials from which the Cornish crucibles are 
manufactured, and which were obtained through the kindness of the 
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President, and were expressly manufactured for the purpose by Mr. 
Mitchell, of Caleneck in Cornwall. In order to prevent the re- 
duction of any portion of the lead entering into the composition of 
the glass, a current of fresh air was introduced by a tube, and made 
to pass along the surface of the fused glass. A very minute and cir.^ 
cumstantial account is given of all the manipulations necessary for 
conducting these processes in all their stages ; in some of which, 
however, the best methods of proceeding still remain to be ascer- 
tained, variations having been made up to the very last experiment, 
and it is only by still more extensive experience that the author ex- 
pects the proper arrangements will ultimately be settled. Directions 
are given as to the occasional inspection of the glass during the pro- 
cess, the mode of stirring by a raike of platina, and the plan devised 
by the author of accelerating the disengagement and escape of bub- 
bles, by throwing into the melted materials a quantity of j)ulverized 
platina, mixed with fragments of the same kind of glass. The glass 
which has been obtained by the mixture of materials above men- 
tioned, constituting silicated borate of lead, has a specific gravity of 
5*44, and high refractive and dispersive powers, and perhaps also very 
considerable reflecting power. — It is softer than ordinary glass, but 
less liable to be tarnished by sulphureous vapours, as they commonly 
exist in the atmosphere ; and also less acted upon by moisture than 
glass, in which potash enters as an ingredient ; it is also a much more 
perfect electric than ordinary glass. An Appendix is subjoined, con- 
taining descriptions of the rough glass furnace, and the finishing fur- 
nace ; and also directions for preparing the spongy platina employed 
by the author in the latter stage of the process, in order to promote 
the disengagement of bubbles. 

Account of Levellings carried across the Isthmus of Panama, to ascer- 
tain the relative Height of the Pacific Ocean at Panama^ and of the 
Atlantic at the mouth of the River Chagres ; accompanied by Geo- 
graphical and Topographical Notices of the Isthmus. By John 
Augustus Lloyd, Esq, Communicated by Captain Sabine, Sec,R,S. 
Read November 26, 1829. [Phil. Trans. 1830, p. 59.] 

•The author having received from General Bolivar a special com- 
mission to survey the Isthmus of Panama, with the view of ascer- 
taining the most eligible line of communication between the two 
seas, arrived at Panam4 in March 1828. Here he was joined by 
Captain Palmare, a Swedish officer of Engineers, in the Colombian 
service. Anxious to lose no time in the prosecution of their objects, 
they proceeded on the 5th of May to commence their operations, 
resolving not to be deterred by tihe difficulties likely to arise from 
the rainy season, which had just set in, from personal privations, and 
even from the dangers to which they might expose their health. 
Their line of survey commenced at Panama, and was continued along 
the old road to Porto Velo till it came to the bed of the Chagres, a 
river which falls into the Gulf of Mexico. The greatest height 
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passed over in this line was 633*32 feet above the level of high water 
at Panamd. Their constitutions were now beginning to suffer j^oni 
the continued exposure to rain, and they therefore determined, after 
building a secure station on the banks of the Chagres, to defer all 
future operations till the ensuing year, when the diy season should 
be established. On the 7th of February, 1829, they resumed their 
labours, carrying on their levels from a point of the river below their 
former station, and 152*55 feet above high-water mark at Panamd, 
along the course of the river to a place distant about 12 miles from 
its mouth, called La Bruja, where the water in dry seasons is very 
brackish, and from which there is no perceptible current to the sea. 

The result of this survey fixes the mean height of the Pacific, at 
Panamd, at 3*52 feet above the Atiantic at Chagres. Between the 
extremes of elevation and depression of the greatest tides in the Pa- 
cific at Panamd, there is a difference of 27*44 feet; but the mean 
difference at the usual spring tides is 21*22, At Chagres, this dif- 
ference is only 1*16 foot, and is the same at all seasons of the year. 
Hence it follows, that at high water, the time of which is nearly the 
same on both sides of the Isthmus, the Pacific is raised, at mean tides, 
10*61 feet, and the Atiantic 0*58 foot, above their respective mean 
levels, giving to the former an elevation above the latter of 13*55 
feet. At low water, both seas being below their respective mean 
levels, by the same quantities as before stated, the Pacific will be 
lower than the Atiantic by 6*51 feet; so that thus, in the course of 
every interval from one high tide to the succeeding one, the level of 
the Pacific is at first higher, then equal, and afterwards lower than 
the Atlantic ; and then agcdn passing back by the same steps it re«^ 
gains its former elevation as the tide returns. 

The great chain of mountains which extends from the Andes in 
South America to the Mexican and Rocky Mountains in North Ame- 
rica, is not, as is generally supposed, absolutely continuous through 
the Isthmus connecting these two continents ; for the northern Cor- 
dillera on the eastern side of the province of Veragua, breaks into 
detached mountains of considerable height, having steep and rugged 
sides. To these succeed niunerous conical mountains, rising from 
plains and savannahs, and seldom exceeding from 300 to 500 feet in 
height. Between Chagres on the Atlantic side, and Chorrera on the 
Pacific, the conical mountains are less numerous, and are separated 
by extensive plains, with only a few occasional insulated hills of in- 
ferior extent and elevation. Thus it happens that at the narrowest 
part of the Isthmus, a break occurs in tiie mountain-chain, which, 
in almost every ether part, is uninterrupted from its northern to its 
southern extremities ; a circumstance which marks this spot as pe- 
culiarly adapted for the establishment of a communication across* 
The author has laid down on his map two lines for a raU-road, both 
commencing at a point near the junction of the river Trinidad with 
the Chagres, and crossing the intervening plain, the one to Chorrera* 
the other to Panamd. llie latter line, although the longer of the 
two, would have the advantage of terminating in a considerable city. 
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The banks of the river Trinidad are represented by the author as 
being well suited for wharfs, especially in the neighbourhood of the 
S2)ot he recommends as the commencement of a rail-road ; but as the 
mouth of the Chagres is impeded by a bar, he suggests the expe- 
diency of forming a communication with the adjacent Bay of Limon, 
which, in its present state, affords excellent anchorage, and which, 
by making certain improvements in it, pointed out in the paper, 
might, at a small expense, be rendered one of the most commodious 
and safe harbours in the world. 

On the Law of the partial Polarization of Light hy Reflexion, By 
David Brewster, LL.D, F,R.S. L. ^ E. Read February, 4, 1830. 
[Phil. Trans. 1830, p. 69.] 

When a beam of ordinary light is incident upon the surface of a 
non-metallic body, at an angle having a certain relation with its re- 
ductive density, the portion which is reflected is found to be com- 
pletely polarized in the plane of reflexion ; but when the angle of 
incidence is either greater or less than this, which is the polarizing 
angle, the polarization is incomplete, as is proved by transmitting 
the reflected beam through a doubly-refracting crystal, which de- 
composes it into the ordinary and extraordinary rays. What a single 
reflexion is unable to effect, may, however, be accomplished by a 
STiificient number of successive reflexions at angles different from the 
polarizing angle. The author had pointed out this fact in his com- 
munications to the Royal Society in the year 1815 ; and the further 
investigation of the law on which thb phenomenon depends, has led 
him to the discovery of the real change effected in light by its re- 
flexion, and opened new views of that condition which constitutes 
its polarization. The prevailing notion with regard to the condition 
of the light which has been imperfectly polarized by reflexion, has 
been, that it consisted of two portions ; the one wholly polarized in 
the plane of reflexion, and the other not changed, but still retaining 
the character of natural light. This doctrine was supported by Young, 
Biot, Arago, and Fresnel, and more recently by Herschel. Dr. Brew- 
ster contends, in opposition to these authorities, that every portion 
of the reflected beam has suffered a physical change by the action of 
the reflecting forces, some being completely polarized, others only 
partially so ; complete polarization consisting in the effecting of such 
a change in the position of the plane of polarization, as that they shall 
be parallel to the plane of reflexion ; partial polarization, on the other 
hand, consisting in these planes being only brought nearer to this 
position of parallelism. In order to simpUfy the investigation, the 
author begins by consideriug the case of a beam of light composed 
of two polarized pencils, of which the respective planes of polarization 
are at right angles to each other, which two pencils may be conceived 
to be superposed upon each other. He then shows that the phe- 
nomena exhibited by this compound pencil are exactly the sapie as 
those exhibited by cpmmon or unpolarized light. He next proceeds 
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to the analysis of a pencil thus composed, after it has suffered re- 
flexion at different angles of incidence ; and for this purpose makes 
the plane of reflexion bisect the right angle formed by the plane of 
polarization of the two pencils composing the beam. As the angle 
of incidence diminishes from 90°, these latter planes are gradually 
turned more and more towards ^e plane of reflexion ; so that the 
angles they form together become more and more acute, until the 
incidence becomes that of the angle of complete polarization, in the 
particular medium from which the reflexion takes place ; in that case, 
the planes become parallel, and the whole of the beam is then com- 
pletely polarized. As the angle of incidence still further diminishes, 
these planes become again inclined to one another, but in contrary 
directions. Thus the total polarization of the reflected pencil at the 
polarizing angle is effected by the turning round of tie planes of 
polarization of one half of the light from right to left, and of the 
other half from left to right, each through an angle of 45*^. But 
when the pencil is only partially polarized, each plane of polarization 
has been turned round in opposite directions, from an inclination of 
45°, to one either less or greater than this. The light has, in this 
case, suffered a physical change of a remarkable kmd ; for it now 
constitutes neither natural nor polarized light, but something inter- 
mediate between both. It is not the former, because its planes of 
polarization are not rectangular; nor the latter, because they are 
not parallel. The examination of a pencil of this description by a 
doubly-refracting medium, which was the test employed by those 
who conceived the polarization to be complete in one portion while 
the remaining portion was wholly unpolanzed, does not afford the 
means of deciding this question ; for the results, as the author shows, 
would be the same in either case. By applying the law of repar- 
tition of light, when doubly refracted, between the ordinary and ex- 
traordinary rays discovered by Malus, namely, that it follows the 
duplicate ratio of the sine and cosine of the angle of inclination to 
the principal section of the crystal, we obtain the same expression 
for the intensities of both rays, whichever of the hypotheses we adopt. 
But the proof which a single reflexion is unable to afford is supplied 
by examining the results of a succession of reflexions. We are thus 
furnished with means of comparing with great precision the deduc- 
tions from theory with the results of experiment, and of establishing 
the correctness or fallacy of both hypotiieses. This investigation is 
pursued by the author in the body of the paper, in considerable de- 
tail. He finds the formula given by Fresnel, expressing the law of 
change in the plane of polarization by reflexion, to be perfectly con- 
formable with observation, the results of which it also expresses with 
great accuracy when applied to rays which have undergone partial 
polarization. He controverts the accuracy of a proposition advanced 
by Arago, that equal proportions of light are polarized at equal an- 
gular distances from tiie angle of complete polarization. As the in- 
dex of refraction differs for the different colours of the spectrum, 
the polarizing angle will be different in each. In bodies of high 
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dispersive powers, accordingly, the unpolarized light which remains 
in the exti*aordinary image must be coloured at all incidences, the 
colours being most distmct near the maximum polarizing angle. 
This necessary result of the formula, the author fmds to be experi- 
mentally true in oil of cassia, and various highly dispersive bodies ; 
hence there can be no angle of complete polarization for white light. 

The same law which determines the polarization of light by re- 
flexion is applicable also to that by refraction ; in both cases, the 
analysing doubly-refracting crystal is insufficient to distinguish light 
completely polarized from light in a state of approach to polarization. 
The difference, however, between these two kinds of light, is marked 
by most distinctive characters, and shows itself in some of the most 
complex phenomena of interference. Hence the author is led to 
consider common light as composed of rays in every state of positive 
and negative polarization, or of particles having planes, which are 
acted upon by the attractive and repulsive forces residing in solid 
bodies ; such planes having every possible variety of inclination to a 
plane passing through the direction of their motion. The formulse 
given in the paper represent the laws according to which the re- 
pulsive and attractive forces change the position of the planes of po- 
larization ; so that the author regards all the various phenomena of 
the polarization of light by reflexion and refraction, as now brought 
under the dominion of laws as well determined as those which regu- 
late the motions of the planets. 

A Report on the Stomach of the Zaiiffa, By Sir Everard Home, Bart. 
V,P.R.S. Read December 24, 1829. [PAt/.TVaw*. 1830, jp. 85.] 

In common with other ruminant quadrupeds, the Zarifia has a 
stomach consisting of four cavities. The efflorescence which lines 
the paunch is similar to that of the bullock, but is more prominent ; 
the second cavity is destitute of the cellular structure met with in 
other ruminants, but the third and fourth cavities exhibit no peculi- 
arities; the cud formed from the leaves and twigs of the acacia, 
which are the natural food of the Zarifla, is so succulent, as not to 
require being again moistened in passing through the second sto- 
mach, as is the case with grass ; this cavity is therefore not furnished 
with the cells which are provided for this purpose in herbivorous 
quadrupeds. 

Three drawings of the structure of the parts described accompany 
the paper. 

On the Production of regular double Refraction in the Molecules of 
Bodies by simple Pressure ; with Observations on the Origin of the 
doubly refracting Structure, By David Brewster, LL,D. F.R.S. 
L. 8( E, Read February 11, 1830. [PAi7. Trans. 1830, p. 87.] 

The author has already shown, in former papers which have ap- 
peared in the Philosophical Transactions, that the phenomena of 
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double refraction may be produced artificially by effecting certain 
changes in the mechanical condition of hard and of soft bodies. In 
all these cases, he observes, the phenomena are entirely different 
from those of regular crystals ; and in none of them is the doubly- 
refracting force a function of the angle which the incident ray forms 
with one or more axes given in position. In the year 1815, he no- 
ticed the depolarizing properties of a thin film of a mixture of resin 
and white wax, compressed between two pieces of glass. Acciden- 
tally meeting with the specimen which had originally been the sub- 
ject of this observation, he found that after fifteen years it still re- 
tained this property of depolarization, and was induced to pursue the 
inquiry to which it led. He varied the proportions of the ingredients, 
and observed in the different cases the modifications produced in the 
phenomena by emplojdng various degrees of pressure. He found 
that, in every point, there existed an axis of double refraction, per- 
pendicular to the plane of the film, and that the doubly-refracting 
force varied with the inclination of the incident ray to this axis, just 
as happens with all regular uniaxal crystals. He infers from hia 
observations, that the property of uniaxal double refraction is com- 
municated to the molecules simply by the agency of pressure ; for in 
all cases where pressure has not operated, the aggregate does not 
exhibit this property. ITiese effects are precisely the same as those 
which would be produced by subjecting elastic spheres to a regular 
compressing force, the axis of pressure becoming an axis of positive 
double refraction ; while extension, on the contrary, produces a ne- 
gative axis. 

From the consideration of the preceding facts, the author is led to 
a very simple explanation of the origin and general phenomena of 
double refraction in regular crystals. He considers this property as 
not being inherent in the molecules themselves, but as resulting from 
their compression, either by an extraneous force, or by their power 
of inherent attraction of aggregation. The phenomena of crystal- 
lization, and of cleavage, prove that the molecules of crystals have 
several axes of attraction, or lines, along which they are most power- 
fully attracted, and in the directions of which they cohere with dif- 
ferent degrees of force. Guided by the indications of hemitrope 
forms, and supposing the molecules to be spherical or spheroidal, it 
is inferred that these axes are three in number, and at right angles 
to each other, and that they are related in position to the geometri- 
cal axis of the primitive form. In like manner, the phenomena of 
double refraction are related to the same axis of the primitive form, 
and may be all rigorously calculated by a reference to three rectan- 
gular axes. The author pursues the consequences of these prin- 
ciples in their application to various kinds of crystals. It foUows 
from this theory, that the forms of the ultimate molecules of crystals, 
existing separately, determine, within certain limits, the primitive 
form to which they belong ; while the ^o^bly-refructing structure, 
and the precise form of the crystal, are simultaneously produced by 
the action of the forces of aggregation. These views receive a re- 
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markable confirmation in the doubly-reacting structure which the 
author discovered in chabasie ; and they also enable us to under- 
stand the nature of that influence "which heat produces on doubly- 
refracting crystals, as discovered by Prof. Mitscherlich* The optical 
phenomena exhibited by fluids under the influence of heat and pres- 
sure, and by crystals exposed to compressing or dilating forces, are 
also in perfect conformity with the above views, and woidd in them- 
selves have been sufficient to establish the principle that the forces 
of double refraction are not resident in the molecules themselves, 
but are the immediate result of those mechanical forces by which 
these molecules constitute solid bodies. 

Experiinents on the Influence of the Aurora Borealis on the Magnetic 
Needle, By the Rev» James Farquharson, F.R»S, Minister of AU 
ford, Aberdeenshire, In Letters addressed to Captain Edward Sa- 
bine,. S^c. 12. <S. Read January 28, March 4, and April 1, 1830. 
[Phil. Trans, 1830, jp. 97.] 

In the first letter, dated from Alford, Dec. 15, 1829, the author 
gives a description of the instrument which was furnished to him 
by the Royal Society for measuring the variation of the magnetic 
needle, and abo the magnetic intensity ; and of his mode of using it. 
llie needle was so delicately suspended as to render changes in the 
declination as small as 10'' very sensible. In his experiments on 
the magnetic intensity, the intervals of time occupied in the needle's 
performing 50 oscillations, commencing with an arc of 12°, were 
noted by a stop-watch, in which the stop, being applied on the ba- 
lance, is instantaneous in its operation. The watch is again released 
from the stop at the commencement of a new observation ; thus com- 
pensating, on the principle of the repeating circle, for any inaccuracy 
in the reading off, or any inequality in the divisions of the dial- 
plate. 

The observations made on an Aurora borealis which appeared on 
the night of the 14th of December, are particularly detailed. On 
that occasion, the disturbance of the magnetic declination was so 
great, and so frequently changing from eeist to west, and the reverse, 
as to leave no doubt in the mind of the author of the reality of this 
influence. The needle, however, was affected at those times only 
when the fringes of the aurora were in such a position as to include 
the needle in their planes. It appeared to him, also, that the side 
towards which the needle declined, was the quarter where the aurora 
gave out the most vivid light. 

His experiments on the oscillations of the needle have not yet en- 
abled him to determine satisfactorily, whether any change of mag- 
netic intensity accompanied these changes of direction. 

In a^second letter, dated December 26, he gives the results of later 
observations. From a comparison of his own with the observations 
of the Rev. James Paull, minister of Tullynessle, he infers that the 
Jieight of the particular aurora which was seen by them on the 20th, did 



392 

not at its upper extremities exceed 4000 feet above the ground ; and 
is led to the general conclusion, that the aurora borealis is situated 
in the region immediately above the clouds, and therefore varies much 
in height according to the different states of the atmosphere. He 
believes it to be an effect of the developement of electricity from the 
condensation of vapour. The position of the fringes, which are. con- 
stantly at right angles to the magnetic meridian, their progressive 
movements from the north magnetic pole, and their influence on the 
needle whenever they come intp the plane of the dip, are all of them 
circumstances which establish the relation of this phenomenon to 
magnetism ; while they at the same time illustrate the intimate con- 
nexion subsisting between magnetism and electricity. 

Remarks on several Icebergs which have been met with in unusually lotp 
Latitudes in the Southern Hemisphere, By Captain James Hors- 
burgh, Hydrographer to the East India Company, F.R,S. Read 
February 4, 1830. [Phil Trans. 1830, p. 117.] . 

The journals of the ships belonging to the £ast India Company, 
the author observes, during the whole of the last century, contain no 
accounts of icebergs having been seen in the course of their navi- 
gation in the southern hemisphere, although several of these ships 
proceeded into the parallels of latitude 40°, 41°, and 42° south ; but 
during the last two years, it appears that icebergs have occasionally 
been met with by several ships in their passage, very near the Cape 
of Good Hope, between the latitudes of 36° and 39°. The particu- 
lars relating to these observations are detailed in the paper. The 
most remarkable occurred in the voyage of the brig Eliza, from Ant- 
werp, bound to Batavia, which on the 28th of April, 1828, fell in 
with five icebergs in latitude 37° 31' south, longitude 18° 17' east of 
Greenwich. They had the appearance of church steeples, of a height 
from 250 to 300 feet ; and the sea broke so violentiy against these 
enormous masses, that it was at first suspected they might be fixed 
upon some unknown shoal, until, on sounding, no bottom could be 
discovered. 

It is remarkable that in general, icebergs appear to be met with in 
low latitudes, nearly at the same period of the year, namely, in April 
or May, in both the northern and southern hemispheres, although the 
seasons are reversed in these two divisions of the globe. In order 
to account for the origin and accretion of the southern icebergs, the 
author thinks it probable that there exists a large tract of land near 
the antarctic circle, somewhere between the meridian of London and 
the twentieth degree of east longitude ; whence these icebergs have 
been carried in a north and north-north-easterly direction, by the 
imited forces of current, winds, and waves, prevailing from south- 
south-west and south-west. Bouvet's and Thompson's Islands are not 
of sufiicient magnitude, and Sandwich Land and Kerguelen's Island 
are too remote to be the source of the icebergs lately observed in the 
vicinity of the Cape.. From their unprecedented descent. during the 
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last two years, it is most probable that the disruption of these masses 
of ice from the place of their formation was the eiFect of some pow- 
erful cause of rare occurrence, such as an earthquake or volcano, 
which has burst forth and convulsed the inaccessible regions of the 
south ; leaving no other testimonials of the event, than some few 
fragments of ice, scattered at a distance in the Indian Ocean. 

On the progressive Improvements made in the Efficiency of Steam En* 
gines in Cornwall; with Investigations of the Methods best adapted 
for imparting great angular Velocities. By Davies Gilbert,' Esq, 
P.R,S. Read March 4, 1830. [Phil. Trans. 1830, ;>. 121.] 

The practical adaptation of the steam-engine to mechanical pur- 
poses is considered by the author as due to Mr. Newcomen, whose 
engines were introduced into Cornwall very early in the last cen- 
tury, and soon superseded the rude machinery which had till then 
been employed for raising water from the mines by the labour of 
men and of horses. The terms proposed by Mr. Watt, in virtue of 
his patent in 1769, which secured to him, until the year 1800, the 
receipts of one third of all the savings in friel resulting from the adop- 
tion of his improvements in the construction of the engine, rendered 
it necessary to institute an accurate comparison between the ef- 
ficiency of his with former engmes. A copy of the report drawn up 
on this occasion, in October 1778, is given in the paper; but as the 
d3mamic unit of one pound avoirdupois, raised through a height of one 
foot, had not yet been established as the measure of efficiency, the 
author, proceeding upon the data furnished by that report, calculates 
that the duty performed by Watt's engine, with the consumption of 
one bushel of coal, on that occasion was 7,037,800. In the year 
1793, an account was taken of the work performed by seventeen 
engines on Mr. Watt's construction, then working in Cornwall, their 
averas^e duty was 19,569,000 ; which exceeds the performance of the 
fom^ atmospheric engines, in the standard experLents, in the pro. 
portion of 2' 78 to 1. Some years afterwards, disputes ha\ing arisen 
as to the real performance of Mr. Watt's engines, the matter was re- 
ferred to five arbiters, of whom the author was one ; and their report, 
dated in May 1798, is given as far as relates to th^ duties of the en- 
gines. The general average of twenty-three engines was 17,671 ,000. 
Since that period, so great have been the improvements in the eco- 
nomy of fiiel and other parts of the machinery, that in December 
1829, the duty of the best engine, with a cylinder of 80 inches, was 
75,628,000, exceeding the duty performed in 1795, in the proportion 
of 3*865 to 1 ; and that of the atmospheric engine of 1778, in the 
proportion of 10*75 to 1. 

The remainder of the paper relates to the friction in machinery, 
and the diiferent modes of obviating its eifects. With a view of re- 
ducing the amount of friction, the author is led to consider what are 
the most proper forms for the teeth and cogs of wheels ; and through 
what intermediate steps a given increase of angular velocity may be 
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most advantageously communicated. Equability, of velocity is ob- 
tained, though at Uie expense of some degree of sliding friction, 
when the outline of the teeth of the wheels are involutes of circles. 
Friction, on the other hand, is wholly prevented when their form is 
the logarithmic spiral; but the angular velocities will then be variable. 
Hence these two advantages are incompatible with one another ; but 
on the whole, the author gives the preference to the involute, which 
produces an equability of angular motion. The most advantageous 
mode of increasing velocity by a series of wheels is to adjust them 
so that the multiplication of velocity shall proceed in a geometrical 
progression. 

On the Laws of the Polarization of Light by Refraction, By David 
Brewster, LL.D, F.R.S. L. * E. Read February 25, 1830. [PAiY. 
Trans. 1830, p. 133.] 

M. Arago had deduced from some experiments which he made on 
the polarization of light with plates of glass, that the quantity of 
light polarized by reflexion is equal to the quantity polarized by trans- 
mission, whatever be the angle of incidence. The author of the pre- 
sent paper shows that the views from which this deduction was made, 
and the observations on which they are founded, are incorrect. By 
applying to the subject the same principles which he has already de- 
veloped in the paper lately read to tiie Society, on the Polarization of 
Light by Reflexion, he establishes, on the basis of actual experiment, 
what he conceives to be the true laws of the phenomena. The first 
step in his inquiry is the determination of the law according to which 
the polarizing force of the reiracting surface changes the position of 
the planes of polarized light. He shows that when a compound 
pencil, of which the constituent rays are polarized in planes inclined 
at angles of 45^, the one being to the right and the other to the left 
of the plane of refraction, is refracted, the planes of polarization of 
the refracted rays are turned so as to approach to coincidence, not 
in a plane parallel to the plane of reflexion, as happens in the reflected 
rays, but in a plane at right angles to it. This contrariety of efl^ect, 
he observes, is exactly what might have been expected from the op- 
posite character of the resulting polarization, the poles of the par- 
ticles of light, which were formerly repelled by the force of reflexion, 
being now attracted by the refracting force. The author next en- 
deavoured to ascertain the influence of refracting power in effecting 
polarization, but experienced great difficulty in prosecuting this in- 
quiry, from the necessity of having plates without any crystalline 
structure. He tried gold leaf in a variety of ways, but found it almost 
impossible to obtain correct results, on account of the light which 
was transmitted unchanged through its pores. From observations 
with films of soapy water, and thin plates of metalline glass of high 
refractive power, he concludes that the rotation gf the planes of po- 
larization increases with the refractive power. By an examination 
o^|Mff|^ jHToduced at difierent' angles of incidence, he deduces 
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the law Expressing the variation of the rotation corresponding to the 
deviation of the refracted ray, when the inclination of the planes of 
polarization to the plane of incidence is 45^ ; namely, that the co- 
tangent of the inclination of the plane of polarization to that of re- 
fraction, is equal to the cosine of the difference between the angles 
of incidence and refraction. This formula represents the experi- 
ments so accurately, that when the analysing rhomb of calcareous 
spar is set to the calculated angle of inclination, the extraordinary 
image completely disappears ; a result which is the strongest test of 
the correctness of the formula. 

In order to determine the quantity of polarized light in the re- 
fracted pencil, the author follows a method similar to that which he 
employed for the reflected rays, and which he has explained in his 
former paper. He deduces as a general result, that the quantity of 
light polarized by refraction can never be mathematically equal to the 
whole of the transmitted pencil, however numerous be the refractions 
which it undergoes ; or, in other words, refraction cannot produce 
rays truly polarized, that is, with their planes of polarization parallel. 
The same conclusions as were deduced in a preceding paper, respect- 
ing the partial polarization of light by reflexion, hold good with re- 
gard to similar changes produced by its refraction. Each refracting 
surface produces a change in the position of the planes of polarization, 
and consequently a physical change upon the transmitted pencil by 
which it has approached to the state of complete polarization. This 
proposition the author illustrates by applying the formulae to the re- 
sults of actual experiment, and showing their coincidence. 

By prosecuting this investigation, the author arrives at the follow- 
ing important laws, namely, that at the first surface of all bodies, 
and at all angles of incidence, the quantity of light polarized by re- 
fraction is equal to the quantity polarized by reflexion ; and also that 
the reflected is equal to the transmitted light when the inclination of 
the planes of polarization of the reflected pencil to the plane of the 
reflexion is the complement of the inclination of the planes of polari- 
zation to the same plane. 

On the Action of the Second Surfaces of transparent Plates upon Light, 
By David Brewster, LL.D. F.R.S. L,8fE. Read February 25, 
1830. \PhiL Trans. 1830, p. 145.] 

M. Arago had conceived that he had proved by an experiment, 
that at every possible angle of incidence the quantity of light pola- 
rized by reflexion was precisely equal to that of the light at the same 
time polarized by refraction. Dr. Brewster shows in the present 
paper, that the experiment does not warrant this conclusion ; as the 
phenomena observed from it are the complicated effects of various 
refractions and reflexions from both surfaces of the glass, each affect- 
ing the position of the planes of polarization. By varying the form 
of the experiment in a way which allowed of the observation of these 
effects when separate, he is led to the following general law ; namely. 
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tiiat a peocQ of light reflected from tiie second tfvxhce of a tnnspa- 
teot plate, and reaching the eye after two refractions and an inter- 
mediate reflexion, contains, at all angles of inddence, from zero to 
die maximum polarizing angle, a portion of light polarized in the 
plane of reflexion. Abore ti^e polarizing 9ngle, the part of the penal 
pcdarized by reflexion diminishes until the cosne cf the som of the 
angles of incidence and reflexion equals the cube of the coane of 
the difference between these two angles, when it disappears, and the 
idiole pencil has the character of common light. Above this last 
angle, the pencil contains a quantity of light polarized perpendicularly 
to the plane of reflexion, which increases to a fnaTifntim, and then 
diminishes to zero, when the an^e has attained 90°. The effiect of 
the two refractions in M. Arago's experiment, was to make the two 
quantities of li^t appear equal, when in fact the one was exactly 
double of the other. 

The paper concludes with formulae and tables for computing the 
exact quantities of polarized light at all angles of incidence. 

Observations made with the Invariahle Pendulum {No, 4. Jones), at 
the Royal Observatory, Cape of Good Hope, for the purpose of 
determining the Cknnpression of the Earth. By the Rev. Fearon 
Fallows, F,R,S. Astronomer of the Cape Observatory, Commum- 
cated by the Lords Commissioners of the Admiralty. Head February 
18, 1830. IPhil. Trans. 1830,;?. 153.] 

Of the two methods employed for determining the figure of the 
earth, namely, the direct measurements of arcs of the meridian, or of 
ascertaining the variations in the length of the seconds pendulum in 
different places, the author remarks that the former is attended with 
the collateral benefit of fixing the geographical position of certain 
stations in the country surveyed ; but the latter possesses the ad- 
vantage of enabling the observer to concentrate, under his own im- 
mediate eye, the results of his inquiries. The Observatory at the 
Cape of Good Hope having been furnished by the Lords Commis- 
sioners of the Admiralty with the invariable pendulum of Jones, which 
had for several years been strictly examined by Capt. Sabine, the 
author was anxious to begin a series of experiments with it ; and as 
it was not likely that the observatory would be completed for a con- 
siderable time, he caused a strong brick pier to be built in an ad- 
joining outhouse for the support of a transit instrument, the same 
which he had used in forming his catalogue of southern stars. He 
gives a detailed account of his mode of fitting up the clock, and other 
parts of the apparatus necessary for the pendulum experiments. He 
was ably assisted by Capt. Ronald and Lieut. Johnson, who took an 
active part in all the observations. He remarks, that the near agree- 
ment of the three independent series of observations, made by him- 
self and these two gentlemen, and which accompany the paper, is no 
small argument in favour of their accuracy. The difference in the 
number of vibrations of the seconds pendulum at the Gape, from that 
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in London, in a mean solar day, he finds to be 67*12, from which it 
results that the compression of the earth is Wk-.r* 

The author is of opinion that the invariable pendulum ought to be 
a standard instrument in every observatory ; thiat it should be swung 
at all seasons of the year, and occasionally transferred to various 
fixed observatories in both hemispheres, and returned again to its ori- 
ginal station, where it should undergo a renewed and rigid exami- 
nation before it is sent round on a iresh circuit of these stations. • 

To this paper a note is subjoined by Capt. Sabine, containing a 
correction of the result obtained by Mr. Fallows, resulting from the 
application of the true elements of reduction for buoyancy and ex- 
pansion, as stated in his late paper in the Philosophical Transactions, 
which had not reached the Cape when Mr. Fallows made his com- 
putations. The result of this correction gives 67*15 vibrations instead 
of 67*12. But when the observations of Capt. Ronald in London are 
taken in conjunction with those of Capt. Sabine, the retardation at 
the Cape is brought back to the exact number stated by Mr. Fallows. 

Statement of the principal Circumstances respecting the united Siamese 
Twins now exhibiting in London, By George Buckley Bolton, Usq, 
Member of the Royal College of Surgeons, and of the Medical and 
Chirurgical Society of London. Communicated by the President. 
Read April 1, 1830. [Phil. Trans. 1830, p. 177.] 

The twin brothers, of whom an account is given in this paper, were 
bom of Chinese parents in 1811, at a small village in Siam, distant 
about sixty miles from Bankok, the capital of the kingdom. When 
the intelligence of their birth had reached the ears of the King of 
Siam, he gave orders that they should be destroyed, as portending 
evil to his government ; but on being assured that they were harm- 
less, and would be capable of supporting themselves by their own 
laboiu:, he changed his intention, and suffered them to live. About 
six years ago Mr. Robert Hunter, a British merchant resident at 
Siam, saw them, for the first time, in a fishing-boat on the river, in 
the dusk of the evening, and mistook them for some strange animal. 
It was only in the spring of last year that permission could be ob- 
tained from the Siamese Government to bring them to England. They 
were taken to Boston, in the United States, where they landed in 
August last, and six weeks afterwards embarked for England, and 
arrived in London in November. They are both of the same height, 
namely, five feet two inches, and their united weight is 180 pounds. 
They have not the broad and flat forehead so characteristic of the 
Chinese race, but they resemble the lower class of the people of Can- 
ton in the colour of their skins and the form of their features. Their 
bodies and limbs are well made. The band of union is formed by the 
prolongation and junction of the ensiform cartilages of each, which 
meet in the middle of the upper part of the band, and form moveable 
joints with each other, connected by ligamentous structures. Under- 
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neath the cartilages there appear to be large hernial sacs opening into 
each abdomen, into -which, on coughing, portions of the intestine are 
propelled, as far as the middle of the band ; though in ordinary cir- 
cumstances these hemiae are not apparent. The entire band is co- 
vered with common integument ; and when the boys face each otiier, 
its length at the apex is one inch and three quarters, and at the lower 
edge not quite three inches. Its breadth from above downwards is 
four inches, and its greatest thickness nearly two inches. In the 
centre of the lower edge there is a cicatrix of a single navel. It pos- 
sesses little sensibility, and is oi great strength ; for upon a rope being 
fastened to it, the twins may be pulled sdong without occadoning 
pain ; and when one of them is lifted from the ground, the other will 
hang by the band alone without sensible inconvenience. For the 
space of about half an inch from the median line of the band, the 
sensibility of the skin appears to be common to both, llie following 
experiment was tried upon them by Dr. Roget. A silver tea-spoon 
being placed on the tongue of one of the twins, and a disk of zinc 
on the tongue of the other, the moment the two metals were brought 
into contact, both the boys exclaimed " Sour, sour ;" thus proving 
that the galvanic influence passed from the one to the other through 
the connecting band. 

, Their strength and activity are very remarkable. They can throw- 
down, with perfect ease, a powerful man. They run with great swift- 
ness, bend their bodies in all directions, and in their sports often 
tumble head over heels without the least difficulty or inconvenience. 
In all the bodily actions in which the concurrence of both is required, 
such as runnmg, jumping, playing at battledoor and shuttlecock, 
they exhibit a wonder^l consent or agreement without the appear- 
ance of any previous communication of their intentions. The intel- 
lectual powers of each are nearly equal, and they have both attained 
the same degree of proficiency in the games of chess, draughts, and 
whist. They both possess great powers of imitation. In their re- 
spective physical constitutions, however, several differences are ob- 
servable. Chang, as the boy on the left is named, has more vigorous 
health, and greater regularity of functions, than his brother, whose 
name is £ng. In general they take their meals and obey the calls 
of nature at the same time. Asparagus, eaten by either of the twins, 
communicates its peculiar odour exclusively to the urine of the one 
who has eaten it. 

The author details the circumstances of a catarrhal complaint which 
attacked both of them in December last, the symptoms and progress 
of which were similar in both, and from which they both recovered 
in the same manner and at the same time. In their healthy state 
their ordinary pulses are generally alike, and are easily excited ; but 
that of the one may be accelerated, while that of his brother con- 
tinues calm. 

In their habits they are very cleanly and delicate ; in their dispo- 
sitions affectionate, and grateful for every kindness shown to them. 
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There exists between them the most perfect harmony. They always 
fall asleep at the same moment, and it is impossible to wake the one 
without also waking the other. 

The author adverts, in the course of the paper, to the question 
whether they were the produce of a single or a double ovum ; and 
also into that of the possibility, at some future time, of effecting their 
separation with safety to themselves ; and he concludes by bearing 
testimony to the uniform kind treatment they have received from 
Capt. Coffin, Mr. Hunter, and Mr. Hale, who have evinced on all 
occasions the greatest anxiety for their welfare and happiness ; and 
to the liberal manner in which they have always afforded access to 
men of science for promoting any object of philosophical inquiry. 

On some Properties in Achromatic Object-glasses applicable to the 
Improvement of the Microscope. By Joseph Jackson Lister, Esq. 
Communicated by Dr. Roget, Secretary. Read January 21, 1830. 
[Phil Trans. 1830,;?. 187.] 

The principles on which the reflecting, and also the achromatic 
refracting telescope are constructed, have been recently applied with 
considerable success to the microscope, and have added much to the 
power of that instrument. The auUior speaks with much commen- 
dation of the peculiar construction adopted in Mr. Tulley's com- 
pound achromatic microscopes, consisting of a combination of object- 
glasses of short focus and large aperture, the curvatures of which are 
such as very nearly to equalize the refractions produced by each. 
As the magnitude of the aperture, he observes, is valuable only in 
proportion to that of the pencil of light which it admits, the latter 
circumstance is that which chiefly claims attention ; and as it is often 
erroneously estimated, a method is pointed out of ascertaining it with 
suflicient exactness for every practical purpose. He then enters into 
a detailed description of the several parts of an instrument in his 
possession constructed on the principles he recommends, referring to 
the drawings which accompany the paper. The magnifying power 
may be varied at plcEusure, either by drawing out the tubes contain- 
ing the eye-pieces, or by substituting an eye-glass of different power, 
or differently combined; and by tiiese changes an uninterrupted 
range of amplification is obtained from 35 to 800 diameters. No 
sensible difference as to distinctness is observable, whether the effect 
is produced by changing the eye-piece, or varying the length of the 
tubes. The construction of the instrument admits of the utmost 
variation of magnifying power without the risk of losing sight of the 
object viewed : and every part which relates to the illumination being 
wholly detached from the stage, ample opportunity is afforded of 
rapidly moving the objects, and bringing into view a succession of 
them, while the light remains the same. Minute directions are given 
for the employment of the instrument, and its application to various 
purposes ; and great stress is laid on the importance of a skilful ma- 
nagement of the light. 
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In stating the results of his experience on this subject, the author 
takes occasion to advert to some of the sources of fallacy by which 
incautious observers with the microscope have so often been greatly 
misled. When a pencil of rays proceeding from an indefinitely small 
bright portion of an object is brought to a focus by the most per- 
fect object-glass, the image thus formed is in reality not a point, but 
a small circle, and will always appear as such if the eye-glass of the 
microscope be sufficiently powerful. These circles have a consider- 
able analogy to the spurious discs of stars viewed through telescopes. 
Like the latter, they become much enlarged by diminishing the aper- 
ture of the object-glass ; and they are also enlarged by increasing 
the intensity of the illumination. The overlapping of contiguous 
circles of diiFusion has given rise to many fallacious appearances ; 
such as the spottiness which some surfaces assume, and which has 
been mistaken for globules. This optical illusion has been the basis 
of some ingenious but visionary speculations on the intimate struc- 
ture of organic matter. The appearance, in certain directions of the 
light, of lines on the surface of an object, where they do not really 
exist, may be traced to a similar cause. 

The author proceeds to describe the method he uses for measuring 
the dimensions of the objects viewed, and notices different test ob- 
jects with reference to their affording the means of judging of the 
powers of the instrument. He next enters into a review of the com- 
parative merits of various microscopes constructed by Cuthbert and 
Dollond in this country, and by Chevalier, Selligue, Amici, Utz- 
schneider, and Fraunhofer, on the continent. 

The concluding part of the paper is occupied by the developement 
of a principle, from the application of which to the construction of 
the microscope, the author expects that a still greater extension of 
its powers will ere long be obtained. He remarks, that the circum- 
stance which limits the magnitude of the pencil of light, admissible 
with high powers by a single achromatic object-glass, is, that the 
correction for spherical aberration by the concave lens is propor- 
tionally greater for the rays that are remote from the centre, than 
for the central rays. The degree of confusion in the image, thence 
arising, is, in similar glasses, inversely as the square of their focal 
lengths. It increases very rapidly with a small enlargement of the 
aperture, but may be rendered much less considerable by distributing 
the refractions equally among a greater number of lenses of smaller 
curvature. Hence the advantage obtained by certain combinations. 
The experiments made by the author have established the fact, that 
in general an achromatic object-glass, of which the inner surfaces 
are in contact, will have on one side of it two aplanatic foci in its 
axis, for the rays proceeding from which it wiU be truly corrected 
with a moderate aperture ; that for those proceeding from any part 
of the interval between these two points, the spherical aberration will 
be over-corrected ; and that for rays beyond these limits it will be 
under-corrected. Methods are pointed out for ascertaining the situa- 
tion of these aplanatic foci. The principle here explained furnishes 
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the means of destroying both kmds of aberration in a large focal 
pencil, and of thus surmounting what has hitherto been a chief ob- 
stacle to the perfection of the microscope. 

On the Pendulum. By J. W. Lubbock, Esq, F.R»S. Read March 
11, 1830. [Pkil, Trans. 1830, p. 201.] 

The ingenious and beautiful application, made by Capt. Kater, of 
Huygens's theorem respecting the convertibility of the centres of 
suspension and oscillation, to the determination of the length of the 
simple pendulum, is to be considered as a first approximation to the 
solution of this problem. The accuracy of this determination, how- 
ever, may be affected by many circumstances which the theory does 
not take into account ; and the object of the author in this paper is 
to investigate the limits of the errors that may arise from neglectiiig 
them. Laplace and Whewell have shown that when the knife-edges 
are considered as cylinders of small but of equal radii of curvature, 
their distance is still equal to the length of the simple pendulum. 
The author treats the question with the utmost generality, and dis- 
cusses all the circumstances which may affect the accuracy of Capt. 
Kater's method, including all possible deviations and positions of the 
axes. He takes, as an example, the pendulum used by Mr. Baily, 
and described by him in the Philosophical Magazine of last February; 
and investigates the errors which would arise in the length of the 
simple pendulum corresponding to given deviations of the knife-edges. 
He also considers the case in which the agate planes are fixed on the 
pendulum, and vibrate on a fixed knife-edge; and finds that the 
length of the simple pendulum is here also equal to the distance be- 
tween the planes. 

On the Theoretical Investigation of the Velocity of Sound, as corrected 
from M. Dulong's recent Experiments, compared with the Results 
of the Observations of Dr. MoU and Dr. Van Beek. By Dr. Simons^ 
Assistant at the Observatory of the University of Utrecht. Com- 
municated by Captain Henry Kater, Vice-President. Read March 
18, 1830. [Phil. Trans. 1830, p. 209.] 

Laplace has demonstrated that Sir Isaac Newton's formula for 
obtaining the velocity of sound, requires, in order to render it cor- 
rect, that it be multiplied by a certain co-efficient, depending on the 
ratio between the specific heats of atmospheric air under a constant 
pressure, and under a constant volume. Laplace has endeavoured to 
deduce this coefficient, first from the experiments of MM. De la 
Roche and Berard; secondly, from those of MM. Clement and De- 
sormes ; and lastly, from the more accurate investigations of MM. 
Gay-Lussac and Welter. By applying this correction, the velocity 
of sound, deduced from calculation, corresponded very nearly witji 
the results of actual experiment. Still, however, a degree of disr 
cordance was always found to take place. With a view to perfect 
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the theory idll further, Dalong attempted, by rerersing die |iroceBB 
^ Laplace, to deduce the cocsffident 1>y which the Newtonian for- 
mula is to be multiplied, directly from expenments themselves. Tlie 
object of the present paper is to compare the investigation of Dulong 
with the expenments on the velocity of sound made by Drs. MoU 
and Van Beek, of which an account was lately pubHshed in the Phi- 
losophical Transactions. By applying the values of the coefficients 
thus obtained, the computed velocities of sound came out niuob nearer 
to the observed velocities ; and ttke autiunr concludes by retnarking, 
that such differences as yet remain between calculatiefn asd eiq>eri- 
ment, may with great probability be ascribed to the errors^ which are 
unavoidaUeJn observations of so complicated a nature. 

0(1 the Elasticity of Threads of Glass, with some of the most useful 
Applications of this property to Torsion Balances, By WiUiaxn 
Ritchie, A ,M, FM,S., Rector of the Royal Academy of Tain. "Read 
March 18, 1830. [Phil. Trans. 1830,;?. 215.] 

The author proposes the employment of threads of glass in the 
construction of torsion-balances, in place of the silver wire, used by 
Coulomb for the measurement of minute electric or magnetic foroes. 
He describes a galvanometer of his invention, acting upon this prin- 
ciple, the intensity of the galvanic current being measured by the 
torsion of a slender filament of glass, to the lower end of vrluch a 
magnetized needle is fixed at right angles. He also applies tiie same 
power to the improvement of the sensibility of tibe conunon balaiice 
for weighing minute bodies, by affixing to the beam a long glass 
thread horizontally in the axis of suspension, by tiie torsion of which, 
when the balance has been brought nearly to a level, the more accu- 
rate adjustments are to be effected. On the whole he considers 
that glass, from its perfect elasticity, possesses decided advantages 
over metallic wires, for the construction of instruments acting on the 
principle of torsion. 

Memoir on the occurrence of Iodine and Bromine in certain Mineral 
Waters of South Britain. By Charles Daubeny, M.D. F.R,S. 
Professor of Chemistry in the University of Oxford. Read May 6, 
1830. [Phil. Trans. 1830, p. 223.] 

The author lays claim to being the first who announced to the 
public the existence of bromine in the mineral springs of England ; 
a discovery similar to that which had been previously made by others 
in many analogous situations on the Continent. His reason for offer- 
ing the present communication to the Royal Sodety is, that he has 
examined on the spot a great number of mineral springs, and en- 
deavoured to obtain, wherever it was practicable, an approximation 
to the proportion which iodine and bromine bear to the other ingre- 
dients. He has also aimed at forming an estimate of their compara- 
tive frequency and abundance in the several rock formations, an ob- 
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ject of comiderable interest in geology, as tending to identify the 
products of the ancient seas in their most minute particulars witH 
those of the present ocean. The results of his inquiries are given in 
tibe form of a teMe, in which the springs, whose waters he examined, 
are classified according to the geological position of the strata from 
which they issue, and of which the several columns exhibit the total 
amount of tiheir saline ingredients; the nature and proportion of each 
ingredient, as ascertained by former chemists, or by the author him- 
self; and lastly, where they contained either iodine or bromine, tiae 
proportions these substances bear to the quantities of water, and like« 
wise to the chlorine also pres«it in the same spring. He finds that 
the proporticm of iodine to chlorine varies in every possible degree ; 
and liiat even springs which are most strongly impregnated with com- 
mon salt are those in which he could not detect liie smallest trace 
of iodine. The same remark, he observes, applies also to bromine ; 
whence he concludes, that although these two principles may, per- 
haps, never be entirely absent where the muriates occin*, yet tJieir 
relative distribution is exceedingly unequal. The author conceives 
that these analyses will tend to throw some light on the connec^on 
between the chemical constitution of mineral waters and their medi- 
cinal waters. Almost the only two brine springs, properly so called, 
which have acquired any reputation as medicinal agents, namely, 
ttiat of Kreutznach in the Palatinate, and that of Ashby-de-la-Zouch 
in Leicestershire, contain a much larger proportion than usual of bro- 
mine, a substance, the poisonous quality of which was ascertained 
by its discoverer Balaid. The author conceives that these two re- 
cently discovered principles exist in minend waters, in combination 
with hydrogen, forming the hydriodic and hydrobromic acids, neu- 
tralized in all probability by magnesia, ai^id constituting salts which 
are decomposable at a low temperature. He has no doubt that a 
sufiicient supply of bromine might be procured from our English 
brine springs, should it ever happen tliat a demand for this new sub- 
stance were to arise. 

Experiments to determine the Difference in the Number of Vibrations 
made by an Invariable Pendulum in the Royal Observatories of 
Greenwich and Altona, By Captain Edward Sabine, of the Royal 
Artillery, Sec. R,S. Read March 25, 1880. [Phil, Trans. 1830, 
p. 239.] 

The invariable pendulum. No. 12, with which the experiments 
recorded in this paper were made, was vibrated in the Royal Obser-« 
vatory at Greenwich in July 1828 ; in the Ro]^ Observatory at Al- 
tona in September and October of the same year ; and again at the 
Royal Observatory at Greenwich in August 1829. The mean of the 
results obtained at Greenwich in July 1628 imd in August 1829, give 
the rate of this pendulum at Chreenwich to be compared with its rate 
obtained at Altona. The details of all these series of observadoni 
are given in a tabulated form. 

2d 2 
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Experiments to ascertain the Correction/or Variations of Temperature, 
within the limits of the natural Temperature of the Climate of the 
South of England, of the Invariable Pendulum recently employed by 
British Observers. By Captain Edward Sabine, of the Royal Artil- 
lery, Sec. R.S. Read March 25, 1830. IPhil. Trans. l8S0,p. 251 J 

The correction for temperature which the author deduces as the 
general result of his investigation, is 0*44 of a vibration per diem for 
each degree of Fahrenheit between 30° and 60°. He considers this 
result as entitled to the greater confidence, from the favourable na- 
ture of the circumstances under which the inquiry was conducted ; 
since the influence of natural temperature is more permanent and 
equable than that of temperatures artificially produced. He consi^ 
ders it as desirable, however, that means should be devised of ex- 
tending experiments on this subject to a wider range of temperatures. 

On a new Register-Pyrometer, for measuring the Eicpansions of Solids, 
and determining the higher Degrees of Temperature upon the common 
thermometric Scale. By J. Frederic Daniell, Esq, F.R.S. Read 
June 17, 1830. [Phil. Trans. l8S0,p. 257.] 

In the year 1821, the author published in the Journal of the Royal 
Institution an account of a new pyrometer, and of some determina- 
tions of high temperatures, in connexion with the scale of the mer- 
curial thermometer, obtained by its means. The use of the instru- 
ment then described was, however, limited; and the author was 
subsequently led to the invention of a pyrometer of a more universal 
application, both to scientific researches and to various purposes of 
art. He introduces the subject by an account of the late attempt of 
M. Guy ton de Morveau, to employ the expansions of platina for the 
admeasurement of high temperatures, and for connecting the indi- 
cations of Wedgwood's pyrometer with the mercurial scale, and veri- 
fying its regularity. The experiments of that philosopher were by the 
contraction of porcelain, and by actual comparison with those of the 
platina pyrometer, at no higher temperature than the melting point 
of antimony ; but they are sufficient to establish the existence of a 
great error in Wedgwood's original estimation of his degrees up to 
that point. This he carries on by calculation, on the hypothesis of 
iiniform progression of expansion, up to the melting point of iron ; 
the construction of his instrument not admitting of its application to 
higher temperatures than a red heat, in which platina becomes soft 
and ductile. Mr. Daniell shows, by an examination of M. Guyton's 
results, that he has failed in establishing the point he laboured to 
prove ; namely, the regularity of the contraction of the clay pieces. 

The pyrometer of the author consists of two distinct parts ; the 

one designated the register, the other the scale. 

- The first is a square tube of black-lead, 8 inches long, cut out of 

a common crucible of that material, closed at one end, and having at 

the other a portion of about six tenths of an inch in length cut away 
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to the depth of half the diameter of the bore, so as to leave a shoul-^ 
der near the end. A bar of any metal 6^ inches long is introduced 
into the cavity, resting against its solid end, and a cylindrical piece 
of porcelain, about 1^ inch long, which he calls the index, is placed 
upon the top of the bar, and projects beyond the open part of the 
tube, being confined in its place by a ring or strap of platina passing 
round it, and also round the end of the black-lead bar, and made 
sufficiently tight by a small porcelain wedge inserted between them. 
When the instrument thus prepared is subjected to heat, the porce- 
lain index will be forced up, by the expansion of the metallic bar, to 
a certain distance, where it will remain when the bar retires from it 
on cooling. The distance it has been moved from its original po- 
sition, will be the measinre of the difference of expansion of the me- 
tallic bar, and of an equal length of the black-lead in which it is con- 
tained. This cannot be influenced by any permanent contraction 
which the black-lead may undergo by intense heat, because any such 
contraction will occur at the moment of the greatest expansion of 
the metal, and the index will still mark its point of furthest exten- 
sion upon this contracted basis. It remains then to measure accu- 
rately the distance to which the index has been moved by the appli- 
cation of the scale, which is a detached instrument constructed of 
two rules of brass joined together at a right angle ; the one fitting 
square upon two sides of the black-lead bar, the other resting on its 
shoulder; with these are connected two arms, which, acting on 
the principle of proportional compasses, measure the distance of the 
extremity of the index from the shoulder of the black-lead bar. The 
spaces comprehended between the points of the shorter legs of the 
compasses are magnified ten times by the longer legs, the angular 
motion being measinred by a graduated arc furnished with a vernier, 
and capable of being easily read off to minutes. 

The author next enters into a comparison of the results afforded 
by this instrument with those of former experimentalists ; and espe- 
cially with the accurate determination of the expansions of metals by 
Messrs. Dulong and Petit, with a view to show the degree of confi- 
dence to which it is entitled. The close agreement in the results of 
a great number of experiments upon metals which differ much in their 
expansions is highly satisfactory in this respect. Differences having 
been found in the expansibility of different specimens of black-lead, 
it becomes necessary to ascertain the expansions of each register for 
itself, by applying to it the heat of boiling mercury. The author 
concludes with an account of sonre experiments which he made to 
determine the fusing points of different metals, referred to the com- 
mon thermometric scale. His calculations proceed upon the suppo- 
sition that the equal amounts of expansion denote equal increments 
of temperature ; and he is thus enabled to compare the series now 
obtained with that which was obtained with his first pyrometer. A 
remarkable accordance is found between the results with platina and 
with iron, — metals which differ widely in their expansions ; conform- 
ably with the conclusions of MM. Dulong and Petit, the expansion 
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of iron increases at higher temperatures in a greater ratio than that 
of platina. The discrepancy between the temperatures derived ikxmL 
the observations with his firat pyrometer and the present one, he aiU 
mits to be considerable, but believes they may be sufficiently ao-^ 
counted for by the differences in the circumstances of the experi- 
ments, without imputing inaccuracy to tiie instrument. The antiicHr 
next attempted to ascertain the effects of the most intense heat whidi; 
it was possible to produce in a furnace, and to measure the utmost 
limits of expansion in a platina bar ; but various circumstances in- 
terfered with the success of these experiments, which afforded, how-^ 
ever, many curious results as to dianges of integration in pktina by 
the effects of heat. — ^The paper concludes with some observatioBS on 
the practical advantages possessed by the present instrument. 

On the Phenomena and Laws of JEllipHc Polarization, as exhibited in 
the Action of Metals upon Light, By David Brewster, LL.D, F.R,S. 
L. S( E, Read April 22, 1830. [Phil. Trans, 1830, p, 287.} 

The action of metals upon Hght has always preseoited a remarkable* 
and hitherto inexplicable, anomaly in l^e sciaice of polanzatksDu 
Malus, to whom this branch; of opttcs owes its origin, had at first aat- 
nounced that metals exerted bo polarising influence on li^t; but 
Dr. Brewster, by employing a different method of observation^ ascer- 
tained that the light reflected from metallic surfaces was modified in 
such a manner as to exhibit, when transmitted through thin crystal- 
lized plates, the com^dementary coiours of polarized light. He af-^ 
terwards discovered tjie curious property possessed by silver and gcdd^ 
of dividing a polarized ray into cooa^ementary colours by successive 
reflexions. M. Biot, to whom the author communicated this disco- 
very, pursued the inquiry to which it led, and anived at the same 
conclusions as to the mode in whick this class of phenomena should 
be explained. Subsequent researches^ however, convinced the authoo 
that these generalizations had been, too hastily formed ; and the stJudy 
of FresneFs curious discoveries] respecting circular polarization ena^ 
bled him to advance still further in the inquiry, and he now presenfes 
to the Royal Society in this paper, a complete analysis of the singular 
phenomena exhibited in the action of metals upon light. 

The first section of t^e paper treats of the action o£ metals upon 
common light. A ray of common light reflected from a metallic 
surface when analysed by a. rhomb of calcareous spar, exhibits a. de- 
falcation of light in one of the images, as if a portion of the light 
was polarized in the plane of reflexion. Hiis eflect will be still more 
distinctly seen on examining the S3rstem of. polarized rings formed 
round tibe axes of crystals by means of the light reflected from, nus- 
tals. I£ the light had s . JPered no modification; by reflexion, or if the 
metal reflected in equal quantities the light polarized in opposite 
planes; t^e rings would not be visible at all, whereas it is fbund that 
they are easily visible in the light refkcted from all metals. They 
are most distinctly perceived wJt an incidence of about 74°, and be- 
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come more and ooKMre fednt a» the incidence succeeds or Salla short of 
that ani^. Tkej appear best defined in light reflected from galena* 
and hem metallic lead^ and with kaat distinctness in light reflected 
from silver and gold. On examining the effect of successive reflexion 
of the same ray by metallic surfBu;es» the author found that the quan- 
tity oi light which each polarizes in- the plane of reflexion^, increases 
wiith every reflexion, and that in several eases the whole incident 
pendl m completely polarized. 

The action of metols upon polarized light forms the subject of the 
second section of this paper, in which he investigates the changes 
which polarized light undergoes, according as it is reflected at diffe- 
rent angles of incidence, and in di&rent azimuths of the plane of 
incidence with relation to the plane of primitive polarization. The 
light experiences in these caaeft a ^yuBal change of a nature inter- 
B^diate between that of completely polarized light, and light wholly 
unpcdarized, neither does it possess the same characters as that which 
has passed through thin erystalUzed plates. Its constitution is ex- 
ceedingly analogous to light which is circularly polarized ; that is, 
which comports itself as if it revolved with a circular motion during 
its transmisHon through particular media. But in the case of circib- 
lar polariza^n, the ray has the same properties in all its sides, and 
tiie angles of reflexion at which it is restored to simple polarized light 
in difl[erent azimuth, are ail e<|ual, like the radii* of a circle described 
round the ray. In the case of metallie reflexions^ the newphenomeaa» 
discovered by Dr. Birewster may be designated by the term ellipHa 
polarization, because the angles of reflexion at which this kind? of 
light is restored to polarized light maybe represented by the variable 
radius of an ellipse. In circular polarization the restored ray has its 
plane of polarization always inclined •— 45^ to the plane of the second 
system of reflexion. In elliptic polarization, the inclination of the 
plane of the restored pencil is always less tbui 45^. In the former 
case, this plane continues by successive reflexions to oscillate on 
each side of the plane of reflexion;, with a never-varying amplitude, 
j5x)m -f 45^ to •— 45° ; while im ^ke latter ease the same plane os- 
cillates with an amplitode continually diminishing till it is brought 
to zero in t^e plane of reflexion. In steel, tihtepolariasadon is highly 
eUiptieaJ;, and the amplitude of tiie oscillaluma of the plane o£ resto- 
ratiQin i» quickly broiJ^ht to< zero ; but isa silver, whose polarization 
a^roaches nearly to eiinnilav, the osciUatLons diminish very sl^wdy in- 
aBnplitude; The peculiar character of eHiptic polarization show«> itself 
dso in another maouier in tiie variablb positicHiL of the ellipses which 
regulate its angles of restoration upon steel. 

In the third section of his paper, tiie< aaAbov treats of the comple- 
mentary colours produced by successive reflexion from the polished 
surfaces of metals. 

He concludes by observing, that althoughr we do not understand 
the nature of the forces by which metals reflect the two oppositely 
polarized pencils^ yet we are certain they do not act exacdy in the 
same manner as the seeoad swrfBcea of trani^arent bodies, when pro- 
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ducing total reflexion. Setting out ^m a perpendicular incidence, ^ 
the least refrangible rays begin to suffer the double reflexion sooner 
than the mean ray, and they sooner reach their maximum of elliptic 
polarization, thus exhibiting the inversion of the spectrum. The . 
theory of circular polarization, as given by Fresnel, will no doubt 
embrace the phenomena of elliptic polarization ; and when the nature . 
of metallic action shall be more thoroughly examined, we may expect 
to be able to trace the phenomena under consideration to their true 
source. 

Researches in Physical Astronomy, By John William Lubbock, Esq. 
F,R,S, Read April 29, 1830. [PhiL Trans. 1830, p. 327.] 

The analytic expressions for the variations of the elliptic con- 
stants given by Laplace in his Micanique Cileste, are true only when : 
the square and higher powers of the disturbing forces are neglected 
in the computation ; and by proceeding on the supposition tihat all 
the planets move in circular orbits and in the same direction, he has • 
demonstrated that the eccentricities and inclinations vary within 
small limits, and that the stability of the planetary system is always 
eventually preserved. But Mr. Lubbock shows in the present paper . 
that these conditions are not necessary to the stability of a system of 
bodies subject to the law of attraction which governs our system ; 
and he gives expressions for the variations of &e elliptic constants . 
which are rigorously true, whatever power of the disturbing force be • 
retained. 

On the Error in Standards of Linear Measure, arising from the thick- 
ness of the Bar on which they are traced. By Captain Henry Kater, 
V.P. and Treas. R.S. Read June 17, 1830. [Phil. Trans. 1830, 
p. 359.] 

While engaged in the adjustment and verification of the copies of. 
the Imperial standard yard destined for the Exchequer, Guildhall, 
Dublin, and Edinburgh, the author discovered a source of error arising 
from the thickness of the bar, upon the surface of which measures of 
linear dimension are traced. A notice to that effect was published 
in the Philosophical Transactions for 1826; and the object of the pre- . 
sent paper is to give an account of the experiments the author has . 
since made on this subject, and to describe a scale which he has had. 
constructed, so as almost entirely to obviate the source of error thus . 
introduced. 

From the experiments detailed in the first part of the paper, the 
following conclusions are deduced i^First, that in a standard of 
linear measure, traced upon the surface of a bar, an error arises from 
the thickness of the bar when it is placed upon a table the surface 
of which is not plane ; Secondly, that this error in bars of the same 
material, and of unequal thickness, is within certain limits as the 
thickness of the bar, and depends upon the extension of that sur- . 
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face of the bar which becomes convex, and the compression of the 
surface which is concave ; Thirdly, that the error to which the same 
scale is liable from this cause, is directly as the versed sine of the 
curvature of the surface upon which the scale is placed ; Fourthly, that 
the error very far exceeds that which would arise from the difference 
of length between the arc and its chord under similar circumstances ; 
so much so, that the smn of the errors from this cause, in a bar one 
inch thick, with a versed sine of not one hundredth of an inch, is 
nearly one thousandth of an inch, whilst double the difference be- 
tween the chord and the arc is not one fifty thousandth. 

The author devised the following method of trying a surface sup- 
posed to be plane ; namely, by applying to it in different directions 
a piano-forte wire, one hundredth of an inch in diameter, which bears 
a considerable degree of tension without breaking, strung on a bow 
6 feet long ; a contrivance which, he states, may be applied to a 
great variety of useful purposes, when a straight edge is required: 
He could detect the nature, and in some degree the extent, of the 
uregularities of a surface, by tapping with the fingers upon the wire 
whilst it was pressed by the weight of the bow upon the board. 
When it yielded no sound, the wire was of course in contact with 
the surface, which was, in that case, either convex or plane. When 
the wire yielded a sound the surface was concave, and some idea 
might be formed of the extent by the acuteness or gravity of the 
sound produced, the edges of the concavity serving as bridges which 
limited the length of the string. So delicate is this test, that a 
cavity can be detected by this method when the interval between 
the wire and the surfeu^e imder examination is imperceptible to the 
eye. 

The error in question, resulting from the extension and compres- 
sion of the surfaces of the bar dependent upon its curvature, is ob- 
viated in the following manner. The neutral surface, which suffers 
neither extension nor compression, is shown by the author to be at 
about one third of the thickness of the bar from that surface, which 
becomes convex. When the object is to have two points only on the 
bar, marking for example the yard, by cutting away one half of the 
thickness of the bar at its ends, and placing the points upon the new 
surface, the error arising from flexiure is reduced to the least possible 
quantity ; but when a scale of inches is required, the nearest approxi- 
mation to correct measurement is obtained by diminishing as much 
as possible the thickness of the bar, and by providing another bar on 
which it is to be supported, and on which it is allowed to slide 
freely in a dovetailed groove, formed by two side plates of similar 
thickness, screwed to the surface of the bar, and to which it is to be 
fixed at its middle point by a single screw passing through it. . 
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On the IHumination of LtghS-koasv^. By Lieut. Thomas ])rummond, 
of the Royal Engineers'. Communicated By Lieut. -Cotonel Colby, 
of the Royal Engineers, F.R.S. Read Jime 17, 18W. [FhH. 
Trans. 1830, p. 383.] 

The author, after briefly describing tiie di£^ent methods at pre^ 
sent employed for illuminating light-houses, proceeds to detail What 
he considers an improvement upon those now in use. This consiste 
in substituting for the Argand burner a small ball of lime, ignited by 
the combustion of oxygen and hydrogen. 

From this small ball, only three eighties of an inch in diameter, so 
brilliant a Hght is emitted, that it equals in quantity about 13 Argand 
lamp8» or 120 wax candles; while in intensity, or intrinsic Iwight- 
ness» it cannot be less than 260- times that of an Argand lamp. These 
resBBikable results are deduced from a series of experiments made 
lately at the Trinity House ; and having been repoUied with every 
precaution, and by different indi^duals, there seems no reason to 
doubt their accuracy. 

In the best of our revolving ^hts, such as that of Beachy Head, 
liiere are no less than 30 reflectors, 10 on each side. If, then, a sin- 
gle reflector, illunnnated by a lime ball, be substituted for each of 
tibese 10, the effect of the three would be 26 times greater than, that 
of the 30. On account of the smaller divergence of the former, it 
would be necessary to double their number,^ placing them in a hexa- 
gon instead of a trian^e ; in tins case, the expense is estimated at 
nearly the same. This method was tried lately at Purfleet, in a tem^ 
porary light-house, erected for the purpose of experiments by the 
Corporation of the Trinity House ; "and its superiority over all the 
other lights vrith whidi it was contrasted, was fally ascertained and 
acknowledged. 

On the evening of the 25th of May, when there was no moon- 
light, and the night dark, with occasional showers, the appearance 
of the light, viewed from Blackwall, a distance of ten miles, was de- 
scribed as being very splendid. Distinct shadows were diseemible, 
even on a dark brick wall, though no trace of such shadows coxdd 
be perceived when the other lights, consisting of 7 reflectors, widi 
Argand lamps and the French lens, were directed on the same spot. 

Another striking and beautifal effect, peculiar to this light, was 
discernible when the reflector was turned, so as to be itself invisible 
to the spectator. A long stream of rays was seen issuing from the 
spot where the light was known to be placed, and illummating the 
horizon to a great distance. As the reflector revolved, this immense 
luminous cone swept the horizon, and indicated the approach of the 
light long, before it could itself be seen from the position of tiie re- 
flector. These singular effects must not, however, be understood as 
constant accompaniments of this light ; for on a moonlight night, or 
when the weather is very hazy, they cease to appear. 
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On tke Eketro-ma^etk Properties 0/ metalliferous Veins in the Mines 
of Conuvali, By Robert Were Foil, of Falmouth. Communicated 
by the President. Read June 10, 1830. [PM. Trans. 1 830, p. 399.] 

The auitlior haTnng been led from theory to entertua the belief 
that a connexion existed between electric action in the interior of 
the earth, and the arrangement of metalliferous veins, and also the 
progresstve increase of temperature in the strata ol the earth as we 
descend from the aurisce, proceeded to the yerifieation of this opinion 
by experiment. His first trial waa unsuccessful ; but in the second 
he obtained dedinve evidence of codisidierable ekctrical action in the 
miaie of Huel Jewel in ComwalL His apparatus conusted of small 
plates dt sheet copper, which were fixed in contact with one in the 
veins by copper nails,, or else wedged) closely against themi with wood- 
en propa stiretched across the ga^sries. Between two of these plates 
at different stations, a commmiication wa& made by means of copper 
wire one twendstk ol an indh in diameter, which included a gaU 
vanometer m its circuit. In some instances, 300 fathoms of copper 
wire were employed. 

The intraisity of the electric currents was found to differ consider- 
ably in different places ; it was generally greater in proportion tQ> 
the greater abundance of copper ore in the veins, and in some de- 
gree also to the depth of the stations. Henee the discovery of the 
author seems likely to be of practical utility to the miner in discover- 
ing the relative quantity of ore in veins, and the directions in wbdi^ 
it most abounds. The electricity thus perpetually in action in mines 
does not appear to be influenced by the presence of the workmen 
and candles, or even by the explosion of gunpowder in blasting. 

The author's experiments enable him to give a table of the relative 
powers of conducting galvanic electricity possessed by various metal- 
liferous minerals. This power, he remarks, appears to bear no ob- 
vious relation to any of the electrical or other physical properties of 
the metals themselves, when in a proper state, or to the proportions 
in which they exist in combination. He proceeds to point out va- 
rious facts relative to the position of veins, and the arrangement of 
their contents, which he thinks are irreconcileable with any of the 
hypotheses that have been devised to explain their origin. 

He observes that ores which conduct electricity have generally 
some conducting substances interposed in the veins between them 
and the surface ; a structure that appears to bear a striking analogy 
to the ordinary galvanic combinations. He is of opinion that the 
intensities botli of heat and of electricity, and consequently of mag- 
netism, increase in proportion to the depths of the strata under the 
surface of the earth ; that they have an intimate connexion with one 
another ; and that the discovery of electrical currents in various and 
frequently opposite directions, in different parts of the same mine, 
may perhaps, hereafter, afford a clue to explain the declination and 
variation of the magnetic needle. 
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Sequel to a Paper on the tendency to Calculous Diseases, and on the 
Concretions to which such Diseases give rise. By John Yelloly, M.D. 
F.R.S. SfC, Read June 17, 1830. [PhiL Trans, 1830, p. 415.] 

The author, in a paper published in the last volume of the Philo- 
sophical Transactions, gave the analysis of 328 calculi contained 
in the collection of the Norfolk and Norwich Hospital; and has 
been since enabled to complete the analysis of the 335 remaining 
specimens, which have now been divided. The results of the ana- 
lysis are given in a tabular form, exhibiting in the order of their 
occurrence from the centre, the consecutive deposits of the different 
materials of which the calculi are composed, according to the most 
prominent character of such material. The most remarkable cir- 
cumstance brought to light in the course of this investigation, is 
the discovery of the presence of silex in one specimen composed 
principally of oxalate of lime, and weighing about 5 grains. The 
particles of silex were very minute, and were imbedded in, and dif- 
fused through, the oxalate of lime. Three examples of a similar 
occmrence are quoted by the author. 

The paper concludes with a few remarks on the statistical con- 
clusions stated in his former communication. He thinks there is 
reason to believe that the average number of calculous disorders in 
Scotland has been much underrated ; on the other hand, the prone- 
ness to those complaints is very small in Ireland. A much larger 
proportion of calculous cases occurs in towns than in the country. 
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properties of light exhibited in the op- 
tical phenomena of mother-of-pearl, 
i. 502 ; on the properties impressed 
upon light by the action of glass, i. 
506 ; on the optical properties of 
heated glass and unannealed glass 
drops, ii. 1 ; on the depolarization of 
light, as exhibited by various bodies, 
ii. 4 : on the effects of pressure in 
producing that crystallization which 
forms two oppositely polarized 
images, and exhibits the comple- 
mentary colours by polarized light, 
ii. 7 ; on the laws which regulate the 
polarization of light by reflexion, ii. 
14 ; on the multiplication of images, 
and the colours which accompany 
them, in some specimens, of calca- 
reous spar, ii. 25 ; on new proper- 
ties of heat, ii. 33 ; on the commu- 
nication of the structure of doubly- 
refracting crystals to glass, muriate 
of soda, fluor spar, &c. by mechanical 
compression and dilatation, ii. 39 ; 
on the structure of the crystalline 
lens in fishes and quadrupeds, as 
ascertained by its action on polarized 
light, ii. 50 ; on the laws of polari- 
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zation and double refraction in crv- 

• 

Btallized bodies, ii. 92 ; on the laws 
which regulate the absorption of po- 
larized light by doubly-refracting 
crystals, ii. 104 ; on the action of 
crystallized surfaces upon light, ii. 
Ill ; on the optical and physical 
properties of tabasheer, ii. 115 ; on 
the reflexion and decomposition of 
light at the separating surfaces of 
media of the same and of different 
refractive powers, ii. 366 ; on a new 
series of periodical colours produced 
by grooved surfaces, ii. 378 ; on the 
law of the partial polarization of 
light by reflexion, ii. 387; on the 
production of double refraction in 
the molecules of bodies by simple 
pressive, ii. 389 ; on the laws of the 
polarization of light by refraction, 
li. 394 ; on the action of the second 
surfaces of transparent plates upon 
light, ii. 395 ; on the phenomena and 
laws of elliptic polarization, ii. 407. 

Bridges (suspension), mathematical 
theory of, with tables for facilitating 
their construction, ii. 269. 

Brinkley (Rev. J.), investigation of the 
general term of an important series 
in the inverse method of finite dif- 
. ferences, i. 260 ; discovery of the 
parallax of the annual orbit, i. 373 ; 
on the parallax of certain fixed stars, 
ii. 93 ; results of observations for de- 
termining the obliquity of the eclip- 
tic, and the maximum of the aber- 
ration of light, ii. 114; observations 
for investigating the efiects of paral- 
lax and aberration on the places of 
certain fixed stars, ii. 151 ; elements 
of Captain Hall's comet, ii. 158 ; on 
the north polar distances of the fixed 
stars, ii. 205 ; on the parallax of 
% Lyrse, ii. 222 ; on the application 

• of Capt. Kater's floating collimator 
at the Dublin Observatory, ii. 276. 

Brisbane (Sir T.), experiments with an 
invariable pendulum at New South 
Wales, ii. 196. 

British Channel, efiect of westerly winds 

• in raising the level of, i. 344. 
Brodle (B. C), account of a dissection 

of a human foetus, in which the cir- 
culation of the blood was carried on 
without a heart, i. 327 ; on the in- 
fluence of the brain on the action of 
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the heart, and on the generation of 
animal heat, i. 388 ; on the modes 
in which death is produced by cer- 
tain poisons, i. 397 ; on the action 
of poisons on the animal system, 1. 
427 ; on the influence of the brain 
on the generation of animal heat, i. 
439 ; on the influence of the nerves of 
the eighth pair on the stomach, i. 486. 

Bromhead (E. F.)^ on the fluents of 
irrational functions, ii. 52. 

Bromine, discover}' of in certain mine- 
ral waters of South Britain, ii. 402* 

Bronchial artery of the Squalus maxi- 
mus, structure of, i. 471. 

Bronchial glands, on the colouring 
matter o( i. 464. 

Buds, on the reproduction of, i. 200. 

Bu6e (M.), M6moire sur les quantit6s 
imaginaires, i. 216. 

Burnett (W.), account of the effect of 
mercurial vapours on the crew of 
H. M. ship Triumph, ii. 200. 

Burney (Capt. J.) on the geography of 
the north-eastern part of Asia, and 
whether Asia and America are con- 
tiguous, or are separated by the sea, 
ii. 81. 



C. 



Calamines, analysis of, 1. 102. 

Calculating engine, (Mr. Babbage's,) 
ii. 274. 

Calculi: — on the diflerences in the 
structure of, i. 303, 305 ; account of 
a calculus of uncommon magnitude, 
i. 339 ; cystic oxide, a new species 
of, i. 376 ; on the tendency to cal- 
culous diseases, ii. 359, 413 ; analy- 
sis of several belonging to the Nor- 
folk and Norwich Hospital, ii. 359. 

Calcutta, geographical situation of, ii. 
176, 177. 

Caloric, experimental researches on, ii. 
97. 

Cambridge Observatory, on the transit 
instrument of, ii. 246, 261, 311. 

Camel, on the stomach of, i. 243 ; on 
the urine of, i. 244. 

Camera obscura, periscopic, i. 438. 

Canton, the longitude of, ii. 177. 

Caoutchouc, an excellent solvent o^ ix. 
249. 

Carbon, sulphuret of, cold produced by 
the evaporation of, i. 473. 
2e 
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CailMii, perebloride of, ii. 138. 

Cftrbon and chlorine, a new compound 
of, ii. 153. 

Carbonaceous matter, on the nature of, 
L 321. 

Carbonate of lime:— new species of, i. 
125 ; on the primitive crystal of, i. 
423. 

Carbonic acid, quantity of carbon in, i. 
272. 

Carbonic oxide and chlorine, gaseous 
compound of, i. 420. 

Caribbean Sea, on the temperature of 
the, ii. 193. 

Carlisle (A.),, account of a monstrous 
lamb, i. 41 ; on muscular motion, i. 
163 ; on a peculiarity in the distri- 
bution of the arteries of slow-moving 
animals, i. 7, 132, 212 ; on the phy- 
siology of the stapes, L 183 ; on the 
muscles of fishes, i. 210 ; account of 
a family having hands and feet with 
aupemumerary fingers and toes, i. 
486. 

Came (Jos.), account of the Relistian 
tin mine in Cornwall, i. 275. 

Carson (Dr. J.) on the elasticity of the 
lungs, ii. 121. 

Cassegrainian telescope compared with I 
the Gregorian, i. 468, 493. 

Cassowary, description of the solvent 
glands and gizzard of, i. 449. 

Catalogue (Herschel's) of 500 nebulae, 
nebulous stars, planetary nebulae, and 
clusters of stars, i. 98. 

Cataracts, account of two children bom 
with, L 254. 

Catechu, on the «xtracts of, i. 116. 

Cavendish. (H.) on an improvement in 
dividing astronomical instraments, 
L333, 

Ceres and Pallas, Sir W. Herschel's 
observations on, i. 80. 

Chagres, river, and Isthmus of Panam^ 
rdative height of the Pacific and At- 
lantic Ocean at, u. 385. 

Chamouny, curious phenomenon ob- 
served on the glaciers of, i. 133. 

Charcoal and hydrogen, on the aeri- 
form compounds of, ii. 143. 

Chemical agencies of electricity, 1. 247, 
278, 

Chemical and electric theories of gal- 
vanism, on, ii. 382. 

Chemical and electrical changes, on the 
relatioDs of, IL 281. 



Chemical eqnivalenta, synoptic scale 
of, L 477. 

Chenevix(Rich.), analysis of the arse- 
niates of copper and of iron, firom 
Comwali, i. 45 ; on Dr. James's pow- 
der, i. 57; on oxygenized ana hy- 
peroxygenized muriatic acid, L 71 ; 
analysis of the corandum, and on 
the affinities the earths are supposed 
to have for each other in the numid 
way, i. 87 ; on the chemical nature 
of the humours of the eye, i. 108 ; 
on the nature of palladium, i. 121, 
175 ; on the action of platina and 
mercury upon each other, i. 175. 

Children (J. G.), account of some ex- 
periments with alarge voltaic battery, 
li. 27 ; on some alvine concretions 
found in the colon of a young man 
after death, ii. 156 ; experiments for 
ascertaining the best method of con- 
structing a voltaic apparatus for che- 
mical researches, L 317. 

Chinese female foot, anatomical de- 
scription of a, ii. 373. 

Chinese galls, «sed in dyeing black, 
observations on, ii. 58. 

Chinese year, on the, ii. 187. 

Chloride of barium, on the composition 
of, ii. 377. 

Chlorine, water said to have been 
formed by its decomposition, on the 
fallacy o^ ii. 89. 

Chlorine, fluid, on, ii. 190. 

Chlorine and carbon, new compounds 
of, ii. 138, 153. 

Chlorine and carbonic oxide, on a ga- 
seous compound of, i. 420. 

Chlorine and different metals, combi- 
nations of, i. 425. 

Chloriodic acid, i. 508. 

Chloris, ii. 86. 

Chloro-chromic acid, ii. 314. 

Christie (S. H.) on the diurnal devia- 
tions of the horizontal needle, when 
under the influence of magnets, ii. 
197, 225 ; on the magnetism of iron, 
copper, &c., arising from its rotation, 
ii. 243, 251, 295 ; on ma|;netic in- 
fluence in the solar ravs, ii. 270 ; on 
the mutual action of the particles of 
magnetic bodies, and the law of va- 
riation of magnetic forces during ro- 
tation, ii. 305 ; theory of the diurnal 
variation of the magnetic needle, iL 
321 ; on the laws of the deviation of 
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magnetized needles, towards iron, ii. 
347 ; on magnetic influence in the 
solar rays, ii. 351. 

Chromium, on some of the compounds 
of, ii. 313. 

Chronometers : — on the errors in longi- 
tude, as determined by, ii. 130; on 
the efiects produced in the rates of 
by the proximity of iron, ii. 152; of 
the efiects of the density of air on 
the rates of, ii. 220. 

Clanny (Dr. W. R.) on procuring a 
steady light in coal mines without 
the danger of explosion, i. 467. 

Clift (W.) on the influence of the spi- 
nal marrow on the action of the 
heart in fishes, ii. 10; description 
of some fossil bones found in caverns 
at Oreston, ii. 186. 

Coagulation, on the changes the blood 
undergoes in the act of, ii. 90. 

Coal, remarks on the natural formation 
of, i. 159, 223. 

Coal and oil gases, on ihe heating 
and illuminating powers of, ii. 119 ; 
experiments on, ii. 143. 

Coal gas, application of to economical 
purposes, i. 294. 

Coal mines, on the fire damp of, and 
methods of lighting to prevent its 
explosion, i. 467; ii. 30, 32, 35, 61. 

Cobra de Capello (or hooded snake), on 
the expansion of the skin of the neck 
of, i. 157 ; on the bite of, i. 355. 

Cohesion of fluids, i. 171. 

Colbum, Zerah, the American calcu- 
lating boy, i. 486. 

Colchieum auHtmnalef the efiects of on 
the gout, ii. 41, 42, 71. 

Cold : — artificial, on producing, i. 40 ; 
production of cold by the evapora- 
tion of the sulphuret of carbon, i. 
473 ; remarks on sensible cold, ii. 260. 

Collimator, floating, description of, ii. 
232 ; application of at the Dublin 
Observatory, ii. 276. 

, vertical floating, descrip- 
tion of, ii. 340. 

Colon, on some alvine concretions 
found in after death, ii. 156. 

Coloured rays, on the heating and il- 
luminating powers of, i. 20, 22. 

Colouring matter of red snow, on the 
fungi which constitute it, ii. 128. 

Colouring matters of vegetables, on the, 
ii. 86. 



Colours and light, theory of, i. 63; 

Colours : — on some cases of the pro- 
duction of, not before described, i. 
92 ; on some phenomena of, ii. 15 1 
periodical, on the phenomena of, 
ii. 368 ; periodical, new class of pro- 
duced by grooved surfaces, ii. 379; 
prismatic, power of to heat and il- 
luminate objects, i. 20 ; produced at 
the separating surfaces of plate glass 
and various oils and other flui<u, ii. 
367. 

-, coiiiplementary : — by polan- 



• • 



zed light, u. 7; instruments for ex- 
hibiting, ii. 25 ; produced by suc- 
cessive reflexions from the polished 
surfaces of metals, ii. 408. 

used in painting by the an- 



cients, on the, ii. 11. 

Columbium, a new metal, i. 67. 

Columbium and tantalium, on the 
identity of, i. 336. 

Comet :— new method of deducing a first 
approximation to the orbit of from 
three geocentric observations, i. 489; 
observations of a, i. 272, 297 ; seen 
at Valparaiso, ii. 158, elements o^ 
ii. 158 ; Dr. Herschel's observations 
ofa^ i. 418, 427. 

Compass needle : — on the variation of 
by the attraction of the iron in ships, 
i. 187; ii. 108, 109,110,130, 141, 218, 
'225 ; on the best kind of steel and 
form for, ii. 141 ; on the permanency 
of its variation at Jamaica, i. 241. 

Compound lenses and object-glasses, 
on the aberrations of, ii. 146. 

Compressibility of water, ii. 134; by 
high degrees of force, ii. 289. 

Compression of the eartii, observations 
with the invariable pendulum for 
determining, ii. 396. 

Condenser and air-pump, new, i. 460. 

Conic sections, of the rectification o^ 
i. 97. 

Coombe (C.) on an elephant's tusk in 
which the iron head of a spear was 
found, i. 43. 

Cooper (A.) on the effects which take 
place from the destruction of the 
membrana tympani of the ear, i. 10, 
62 ; remedy for a particular species 
of deafness, i. 62. 

Cooper (B. B.), anatomical descrip- 
tion of the foot of a Chinese female, 
ii. 373. 

2e2 
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Copper .'•^arseniate of, frotyi Cornwall, 
1. 43 ; analysis of, i. 45 ; on the dif- 
ferent kinds of sulphuret of, i. 137 ; 
on the changes in some ancient al- 
loys of, ii. 258 ; on the magnetism 
of, during rotation, ii. 251. 

Copper-ore, new species of, i. 479; 
red octaedral, of Cornwall, analysis 
of, i. 46. 

Copper-sheeting, on the corrosion of 
by sea-water, and methods of pre- 
venting, ii. 207, 213, 242, 284. 

Com tainted with must, process of pii- 
rifying, ii. 57. 

Cornwall : — on the arseniates of copper 
and of iron from, i. 43, 45 ; account 
of the Relistian tin mine in, i. 275 ; 
progressive improvements made in 
the steam-engines in, ii. 393 ; elec- 
tro-magnetic properties of metallife- 
rous veins in the mines of, ii. 412. 

Corpora lutea, on, ii. 106. 

Correction for variations of temperature 
in the invariable pendulum, ii. 404. 

Corrosive sublimate, on, ii. 173. 

Corundum stone, description of the, i. 
82 ; analysis of, i. 87. 

Cote's theorem, a remarkable appli- 
cation of, i. 442. 

CrocodHttSy the genus, on the structure 
and use of the submaxillary odorife- 
rous gland in, ii. 309. 

Cretinism, account of, i. 292. 

Croonian Lectures; by E. Home: — 
on the membrana tympani of the ear, 
i. 1 J on the irritability of nerves, i. 
33 ; on the power of the eye to ad- 
just itself to different distances, when 
deprived of the crystalline lens, i. 
62 ; on the changes the blood un- 
dergoes in the act of coagulation, ii. 
90, 91 ; on the component parts of 
the blood, ii. 118; on the conversion 
of pus into new flesh, ii. 103; micro- 
scopical observations, — on the brain 
and nerves, on the discovery of valves 
in the branches of the vas breve, 
and on the structure of the spleen, 
ii. 137 ; on the anatomical structure 
of the eye, ii. 159 ; on the internal 
structure of the human brain, ii.203; 
on the existence of nerves in the pla- 
centa, ii. 226 ; on the mode of pro- 
pagation of the oyster and the fresh- 
water muscle, ii. 301. 

' ' ; by Mr. A.Carlisle: — 



on muscular motion, i. 163; on the 
arrangement and mechanical action 
of the muscles of fishes, i. 210. 

Croonian Lecture ; by Dr. Young : — 
on the functions of the heart and 
arteries, i. 314, 

; byDr.WolIaston: — 

on the duration of muscular action, 
origin of sea-sickness, and advan- 
tages derived from riding, i. 348. 

by Mr. B. C. Bro- 



die : — on the influence of the brain 
on the action of the heart, and on the 
generation of animal heat, i. 388. 

by Mr. F. Bauer: — 



/ ^ — ■ — - 

microscopical observations on the 
Vibriotritici, ii. 179. 

Cryophorus, Dr. WoUaston's descrip* 
tion of, i. 448. 

Crystallization, which forms two oppo- 
sitely polarized images, and exhibits 
the complementary colours by po- 
larized light, on the efiects of pres- 
sure in producing, ii. 7. 

Crystallized bodies : — on the affections 
of liffht transmitted through, i. 490; 
on the laws of polarization and dou- 
ble refraction in, ii. 92; action of 
crystallized surfaces on light, ii. 1 1 1 ; 
on the action of on light, ii. 122. 

Crystallography, a difficulty in, ex- 
plained, i. 446. 

Crystals : — Iceland, oblique refraction 
of, i. 92 ; on the elementary parti- 
cles of, i. 446; doubly-refracting, 
on the communication of the struc- 
ture of to glass, &c. ii. 39 ; on the 
laws which regulate the absorption 
of polarized light by, ii. 104 ; on 
the aeriform and liquid matter con- 
tained in, ii. 174; general method 
of calculating the angles made by 
any planes o^ ii. 227. 

Cuprane and Cupranea, i. 425. 

Cystic oxide, i. 376. 

D. 

Dalton (J.) on the constitution of the 
atmosphere, ii. 267 ; on the height 
of the aurora borealis, ii. 342 ; ob- 
jections to Mr. Dalton's estimate, ii. 
361. 

Daniell (J. F.) on a new register-py- 
rometer, ii. 404. 

Daubeny (Dr. C.) on the occurrence of 
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iodine and bromine in the mineral 
waters of South Britain, ii. 402. 

Davis (J, F.) on the Chinese year, ii. 
187. 

Davy (E.) on a new fulminating pla- 
tinum, ii. 63; on combinations of 
platinum, ii. 124. 

Davy (Sir H.) on galvanic combina- 
nations by single metallic plates and 
fluids, i. 59; on astringent vege- 
tables, and their operation in tan- 
ning, i. 114; experiments on a 
mineral production (Wavellite) from 
Devonshire, i. 181 ; method of ana- 
lysing stones containing fixed alkali, 
by boracic acid, i. 196; on some 
chemical agencies of electricity, i. 
247, 278; on the decomposition of 
the earths, i. 313 ; on the nature of 
the alkalies, phosphorus, sulphur, 
carbonaceous matter, and the unde- 
compounded acids, i. 318, 347; on 
Dr. Henry's experiments on am- 
monia, i. 346 ; electro-chemical re- 
searches; i. 350 ; on the nature and 
combinations of oxymuriatic acid, 
the elements of muriatic acid, and 
experiments on sulphur and phos- 
phorus, i. 377 ; on the combinations 
of oxymuriatic gas and oxygen, i. 
385, 393 ; on some combinations of 
phosphorus and sulphur, i. 440 ; on 
a new detonating compound, i. 441 ; 
experiments on the substances pro- 
duced in chemical processes on fluor 
spar, i. 475 ; experiments on the 
fluoric compounds, i.481; on a new 
substance which becomes a violet- 
coloured gas by heat, i. 483; on 
iodine, i. 507 ; on the colours used 
in painting by the ancients, ii. 11; 
experiments on a solid compound of 
iodine and oxygen, ii. 19; on the 
action of acids on hyperoxymuriates, 
ii. 20; on the fire-damp of coal 
mines, and methods to prevent its 
explosion, ii. 30, 32, 61 ; invention 
for giving light in explosive mixtures 
of fire-damp by consuming the fire- 
damp, ii. 32, 35 ; on flame, ii. 59 ; 
experiment on the combustion of 
gaseous mixtures, and method of 
preserving a light in mixtures of in- 
flammable gases and air without 
flame, ii. 61 ; fallacy of the experi- 
ments in which water is said to have 



been formed by the dccompositioti 
of chlorine, ii. 89 ; on the combina- 
tions of phosphorus, ii. 95 ; on the 
formation of mists, ii. 110; on the 
magnetic phenomena produced by 
electricity, ii. 136, 154; on the papyri 
found in the ruins of Herculaneum, 
ii. 145; on the electi-ical phenomena 
exhibited in vacuo, ii. 159 ; on the 
water and aeriform matter found in 
certain crystals, ii. 174; on a new 
phenomenon of electro-magnetism, 
ii. 189 ; on tlie application of liquids 
formed by the condensation of gases 
as mechanical agents, ii. 193 ; on 
the corrosion of copper- sheeting by 
sea-water, ii. 207, 213, 242; on the 
relations of electrical and chemical 
changes, ii. 281 ; on the phenomena 
of volcanoes, ii. 338 ; experiments 
on the torpedo, ii. 354. 

Davy (Dr. John) on a gaseous com- 
pound of carbonic oxide and chlo- 
rine, i. 420 ; experiments on the 
combinations of different metals and 
chlorine, &c. i. 425 ; experiments on 
difierent combinations of fluoric acid, 
i. 437 ; experiments on animal heat, 
i. 515; on the temperature of the 
ocean and atmosphere, and on the 
density of sea-water, ii. 73 ; on the 
urinary organs and secretions of 
some of the amphibia, ii. 94 ; on 
the urinary organs and urine of two 
species of the Rana, ii. 140; on the 
huffy coat of the blood, ii. 170 ; on 
corrosive sublimatCj ii. 173; obser- 
vations on air found in the pleura, 
ii. 202, 215 ; on the changes which 
have taken place in some ancient 
alloys of copper, ii. 258 ; on the poi- 
son of the common toad, ii. 262. 

Dead Sea, analysis of the water of, i. 
275. 

Deafness, remedy for a particular spe- 
cies of, i. 62. 

Declination of some of the fixed stars, 
on the changes in, ii. 182, 183, 203. 

Delambre's solar tables, corrections in 
the elements of, required by the 
observations made at the Greenwich 
Observatory, ii. 328. 

Delphinus Gangeticus, description of 
the teeth of, ii. 99. 

Density of sea-water, ii. 73, 111; of 
the earth, ii. 107, 148. 
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Deundatkniy account of the Deiby- 
ihire, i. 402. 

Dqwlarization of light, on, L 506; iL 
4, 7» 33, 39, 50, 92. 

Derhyshire denudation, account ci, L 
402. 

Detonating compound, new, L 441, 
472. 

Diabetes mellitus, non-existence of 
sugar in the blood of persons labour- 
ing under, i. 391. 

Diamond, on the nature of the, i. 272 ; 
on the cutting diamond, ii. 43. 

Digestion, on the function of, ii. 364. 

Digestive organs of animals, i. 243, 
256, 261, 283, 295, 370, 439, 449, 
452, 462. 

DiUwyn (L. W.) on fossil shells, iL 1 98, 
221. 

Distillation, double, means of producing 
by the same. heat, i. 513. 

Dollond (G.), account of a micrometer 
made of rock crystal, iL 141 ; ac- 
count of the transit instrument made 
for the Cambridge Observatory by, 
iL246. 

Donovan (M.) on a new vegetable acid, 
with observations on malic acid, ii. 22. 

Dmmmond (Lieut. T.) on the means 
of facilitating the observation of di- 
stant stations in geodsetical opera- 
tions, ii. 277; on the illumination 
of light-houses, ii. 411. 

Dugong, account of the, iL 126, 129, 
134, 147 ; on the peculiarities that 
distinguish it from the manatee, ii. 
152; 

DulMag(M.), remarks on the hypophos- 
phorous acid of, ii. 96; correction of 
the formula representing the velo- 
city of sound, derived from his ex- 
periments on the specific heat of 
gases, ii. 401 . 

Dunlop (J.), catalogue of nebulae and 
clusters of stars in tiie southern 
hemisphere, ii. 334. 

Dupin (M. C.) de la structure des 
vaisseaux Anglais, ii. 62. 

Dutch frigate, the Ambuscade, account 
of the sinking and mode of raising, i. 
124. 

E. 

ar :— on the membrana tjonpani of, i. 

1 ; on the effects which take place 

. from the destruction of the mem- 



brana tympani o( i. 10, 62 ; the 
physiology of the stapes, L 188 ; on 
the ear of the dugong, iL 126 ; on 
sounds inaudible by certain ears, iL 
133 ; difference between the human 
membrana tympani and that of the 
elephant, iL 181. 

Ear-cockle (or purples,) in wheat, on 
the Vibrio tntici, the cause of that 
disease, iL 179. 

Earle (Sir J.) , account of a calculus of 
uncommon magnitude, i. 339. 

Earle (H.) on the re-establishment of 
a canal in the place of a portion of 
the urethra which had been de- 
stroyed, ii. 149 ; on the mechanism 
of the spine, ii. 170. 

Eartii :•— ellipticity of the, iL 165, 194 ; 
figure of Uie, L 413, 435 ; iL 118, 
140, 290 ; observations wiUi the in- 
variable pendulum for determining 
the compression of, ii. 396 ; on the 
density of^ iL 107, 148 ; on the exist- 
ence of a limit to tiie atmosphere of, 
ii.l60. 

Earths: — on the affinities they have 
been supposed to have for each oUier 
in the humid way, L 88 ; on tiie de- 
composition of, L 313, 353 ; iL 338. 

Earth-worm, on tiie organs of genera- 
tion of^ ii. 189. 

Eau medicinale of Husson, a vinous 
infusion of the Colchicum autumnale, 
iL 41. 

Ecliptic, observations for determining 
the obliquity of the, ii. 114. 

Eel, on the double organs of generation 
of, ii. 188. 

Egg, on the changes it undergoes during 
incubation, ii. 172, 175 ; sex not 
given at a very early period of their 
growth, ii. 347. 

Egyptian ibis, mummies of the, L 201. 

Egyptian mummies, on, ii. 240. 

Elastic fluids, vibrations of, i. 9. 

£!lasticity :-^f ice, ii. 276 ; of tiie 
lungs, ii. 121 ; of threads of glass 
applied to torsion balances, ii. 402. 

Electricity: — ^produced by the mere 
contact of different conducting bo- 
dies, i. 27 ; capable of suspending 
the functions of nerves, i. 34 ; che- 
mical production and agency of, i. 
61 ; chemical agencies of, L 246, 
278 ; decomposition of tiie fixed al- 
kalies by, L 278 ; on the magnatic 
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phenomena produced by, ii. 136, 154 ; 
on the powers of metallic substances 
as conductors of, ii. 298 ; electric 
organs of the torpedo, ii. 37, 57, 354; 
electrical phenomena exhibited in 
vacuo, ii. 159; on the application of 
electrical combinations to the pre- 
servation of the copper sheathing of 
ships, ii. 207, 213, 242, 284; experi- 
ments on electric conduction, ii. 350. 
electric and chemical theories of 
galvanism, ii. 382 ; on the relations 
of electrical and chemical changes, 
ii.281; on electrical and magnetic 
rotations, ii. 287 ; electro-chemical 
researches, i. 3 1 3, 350 ; on some new 
electro-chemical phenomena, i. 480; 
brief statement of the origin and pro- 
gress of electro-chemical science, ii. 
281. 

Electro-magnetism: — new phenome^ 
non of, ii. 189; peculiar apparatus for 
performing experiments in, ii. 192;. 
electro-magnetic properties of metal- 
liferous veins in the mines of Corn- 
wall, ii. 412. 

Elephant, on the organ of hearing in 
the, 1. 1 ; elephant's tusk, in which 
the iron head of a spear was found, 
i. 43. 

Elk, fossil, of Ireland, ii. 246. , 

Ellipsoids, homogeneous, on the attrac- 
tions of, i. 34] . 

Elliptic polarization, on the phenomena 
and laws of, ii. 407. 

Ellipticity of the earth, ii. 168, 194. 

Elm-tree, on a substance called Ulmin 
from, i. 447. 

Embalming, on the art of, i.201; ii.240. 

Emery, composition of, i. 94. 

Emu, description of the solvent glands 
and gizzard of, i. 449. 

Equations: — methods of clearing of 
quadratic and higher surds, i. 478 ; 
numerical, new method of solving, 
ii. 117. 

Equilibrium of a revolving fluid, theory 
of, ii. 206. 

Equinoxes, on the precession of the, 
i. 253. 

Ether, on the process by which it is 
formed, ii. 350. 

Eudiometer, new, i. 270. 

Euler's formula for the rolling pendu- 
lum, remarks on, ii. 106. 

Evelyn (Sir G. S.), account of iho re- 



measurem^nt of the cube, cylinder, 
and sphere, used by, ii. 150. 

Expansible fluids, on the efiect of tern* 
perature on the refractive index and 
dispersive power of, ii. 345. 

Expectorated matter, on, i. 339. 

Eye : — ^mechanism of the, i. 35 ; case of 
the recovery of the sight after having 
been deprived of it by cataracts, L58; 
on its powertoadjustitself to different 
distances, when deprived of the cry- 
stalline lens, i. 62 ; chemical naturt 
of the humours of the, i.'108; ac- 
count of two children bom with car 
taracts, i.254; experiments on vision, 
i. 41 1; observations on short sighted- 
ness, i. 444, 454 ; account of a mem- 
brane now first described, ii. 116; iti 
anatomical structure, ii. 159; on the 
motions of, ii. 190, 195 ; on semi^ 
decussation of the optic nerves, ii. 
211; case of a lady who received 
sight at an advanced age, ii. 289. 

Eyes, on the apparent direction of, in 
a portrait, ii. 214. 

F. 

« 

Face, on the nerves of the, ii. 266, 380. 

Fairy-rings, on, i. 260. 

Fallows (Rev. F.) on a curious appear- 
ance observed upon the moqn, li. 167; 
catalogue of nearly all the fixed stars 
between the zenith of Cape Town and 
the South Pole, ii. 222 ; observations 
with the invariable pendulum, at 
the Cape of Good Hope, for deter- 
mining the compression of the eartiby 
ii. 396. 

Falmouth and Madeira, observations 
made with chronometers for ascer- 
taining the longitude of, ii. 219. 

Faradav (M.) on two new compounds 
of chlorine and carbon, and on a new 
compound of iodine, carbon, and hy- 
drogen, ii. 138 ; on anew compound 
of chlorine and carbon, ii. 153 ; on 
the alloys of steel, ii. 169; on fluid 
chlorine, ii. 190 ; on the condensa- 
tion of several gases into liquids, ii. 
192 ; on new compounds of carbon 
and hydrogen, ii. 248; on the mutual 
action of sulphuric acid and naphtha- 
line, and on a new acid produced, ii. 
265 ; on the existence of a limit to 
vaporization, ii. 286 ; on the manu- 
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facture of glass for optical purposes, 
ii. 383. 

Farey (J.) account of the great Der- 
byshire denudation, i. 402. 

Farquharson (Rev. J.) on a definite 
arrangement and order of the ap- 
pearance and progress of the Aurora 
borealis, and its height above the 
earth, ii. 360 ; on the influence of 
the Aurora borealis on the magnetic 
needle, ii. 391. 

Fat, on ihe formation of in the intes- 
tines of animals, i. 462. 

Ferrane and Ferranea, i. 426. 

Ferruretted chyazic acid, ii. 21. 

Fibre, muscular, examination of a, ii. 
259. 

Figure of the earth, i. 413, 435 ; ii. 
118, 140, 290. 

Figure of the planet Saturn, i. 203, 
246, 298. 

Figure of the planets, i. 341. 

Finite extent of the atmosphere, on the, 

: ii. 160. 

Fire-damp of coal mmes, on, ii. 30, 
32, 35, 62. 

Fish : — on the muscles of, i. 210; on the 
intervertebral substance in, i. 329 ; 

. serpentiform, on a newly discovered 
genus of, ii. 302 ; sex not given to 

- the spawn of at an early period of 
its growth, ii. 347. 

Fisher (G.) on the errors in longitude 
arising from the action of the iron in 
ships, ii. 130. 

Flame, researches on, ii. 59. 

Flies, on the feet of, ii. 38, 52. 

Flinders (M.) on the differences in the 
magnetic needle, arising from an al- 
teration in the direction of the ship's 
head, i. 187 ; observations upon the 
marine barometer, i. 230. 

Fluid conductors, on certain motions 
produced in, when ti'ansmitting the 
electric current, ii. 208. 

Fluids: — on the resistance of, to bodies 
passing through them, 327 ; on the 
propagation of heat in, i. 133 ; on the 
cohesion of, i. 171 ; experiments to 
prove that they pass from the sto- 
mach to the circulation of the blood 
without going through the thoracic 
duct, i. 394 ; expansible, on the effect 
of temperature on the refractive in- 
dex and dispersive power of, ii. 345. 

Fluoboracic acid gas, i. 437. 



Fluor spar, experiment on the sub- 
stances produced in chemical pro- 
cesses on, i. 475. 

Fluoric acid, analysis of, i. 321 ; on 
different combinations of, i. 437. 

Fluoric compounds, experiments on, i. 
481. 

Fluoric gas, i. 437. 

Foetus, human : — in which the circular 
tion of the blood was carried on with- 
out a heart, i. 327; extraordinary, 
i. 36; found in the ovarium, ii. 123 ; 
on the functions of the intestinal 
canal and liver of, ii. 361. 

Foot of a Chinese female, anatomical 
description of, ii. 373. 

Fossils :— bones found in caverns, ii. 
66, 142, 165, 186 ; fossil elk of Ire- 
land, ii. 246 ; human skeleton from 
Guadaloupe, i. 487 ; remains of an 
animal from the cliff between Lyme 
and Charmouth, i. 512.; ii. 51, 82; 
shells, ii. 198, 221 ; skeleton of the 
proteo-saurus, ii. 113, 128; the 
iguanodon, &c., ii. 234. 

Foster (Lieut. H.), account of experi- 
ments made wi^ an invariable pen- 
dulum at Greenwich, at PortBowen, 
and on the eastern side of Prince 
Regent's Inlet, ii. 290 ; on the diur- 
nal variation of the magnetic needle 
at the whale fish islands, ii. 293 ; 
on the diurnal changes in position of 
horizontal needle at Port Bowen, ii. 
293 ; on the daily changes of inten- 
sity in the dipping and horizontal 
needles at Port Bowen, ii. 293 ; re- 
petition of Mr. Christie's experi- 
ments on the magnetic properties 
imparted to iron by rotation at P<Ht 
Bowen, ii. 293 ; observations to de- 
termine the amount of atmospherical 
refractions at Port Bowen, ii. 296 ; 
corrections to the reductions of his 
obser\'ations on atmospherical re- 
fractions at Port Bowen, ii. 308 ; on 
the diurnal changes of magnetic in- 
tensity in the dipping and horizontal 
needles at Spitsbergen, ii. 344. 

Fox (R. W.) on the electro-magnetic 
properties of metalliferous veins in 
the mines of Cornwall, ii. 412. 

Freezing at a distance, method of, L 
448 ; freezing of mercury, i. 474. 

Friction and abrasion of the surfaces of 
solids, experiments on, ii. 364* 
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Frog:— on the spawn of the, ii. 49 ; on 
the changes its ovum undergoes 
during the formation of the tadpole, 
ii. 227. 

Functions : — exponential, ii. 33 ; an 
essay towards the calculus of, ii. 29, 
41 ; on the analogy which suhsists 
hetween the calculus of, and other 
branches of analysis, ii. 69; irra- 
tional, on the fluents of, ii. 52 ; cir- 
culating, ii. 89 ; on assigning specific 
names to all such functions of sim- 
ple elements as represent physical 
properties, ii. 299. 

Fungi, which constitute the colouring 
matter of red snow, on the, ii. 128. 



G. 



Gallois (M. le), remarks on his con- 
clusion that the action of the heart is 
dependent on the spinal marrow, ii. 
8, 10. 

Galls : — on the infusions of, i. 115; 
Chinese, used in dyeing black, ob- 
servations on, ii. 58. 

Galvanism : — ^galvanic combinations, 
by single metallic plates and fluids, 
i. 59; on the efiects of galvanism in 
restoring the due action of the lungs, 
ii. 55 ; examination of the electric 
and chemical theories of, ii. 382. 

Garrard (W.) on a new property of the 
tangents of the three angles of a 
plane triangle, i. 293. 

Gas, coal, on the application of to eco- 
nomical purposes, i. 294; experi- 
ments on, i. ^10; oil and coal, expe- 
riments on, ii. 143. 

Gaseous compounds, inflammable, from 
coal and oil, composition and analy- 
sis of, ii. 119. 

Gaseous mixtures : — on the action of 
finely divided platinum on, ii. 216; 
on the combustion of, ii. 61. 

Gases: — on thequantity of gases absor- 
bed by water, i. 103; condensation of 
several into liquids, ii. 192; inflam- 
mable, apparatus for the analysis of, 
i. 309. 

Genoa, on the manufacture of sulphate 
of magnesia at, ii. 48. 

Geometry, ancient, and modem analy- 
sis, comparison of, i. 70. 

Georgian planet, observations of the 
satellites of the, ii. 25. 



Gibson (B.), description of an esttraor- 
dinary human foetus, i. 360. 

Gilbert (D.) on the mathematical the- 
ory of suspension bridges, ii. 269 ; 
on assigning specific names to all 
such functions of simple elements as 
represent physical properties, and 
suggestion of a new term in mecha- 
nics, ii. 299 ; on the progressive im- 
provements in the efiiciency of steam 
engines in Cornwall ; with investi- 
gations of the methods best adapted 
for imparting angular velocities, ii. 
393. 

Giles (D.) on a singular fact in natural 
history, ii. 137. 

Gilpin (G.) on the variation and the 
dip of the magnetic needle, made at 
the Royal Society between the years 
1786 and 1805, i. 244. 

Gizzards of grazing birds, on the, i.370. 

Glaciers of Chamouny, curious pheno- 
mena observed on the, i. 133. 

Glands : — ^black bronchial, on the co- 
louring matter of the, i. 464; gastric, 
coagulating power of the secretion 
of, i. 452 ; of the Java swallow, on 
the, ii. 77 ; of the human stomach, 
observations on, ii. 79; prostate, ac- 
count of a small lobe of, i. 224 ; sol- 
vent, difiTerent structures and situa- 
tions of in birds, i. 439; submax- 
illary odoriferous, on the structure 
and use of in the genus Crocodilus, 
ii. 309. 

Glass : — ^heated, and glass drops, opti- 
cal properties of, i. 506 ; ii. I, 33 ; 
on new properties of heat, as exhi- 
bited in Its propagation along plates 
of glass, ii. 33 ; on some phenomena 
of colours exhibited by thin plates, 
ii. 1 5 ; on the communication of the 
structure of doubly-refracting cry- 
stals to, ii. 39 ; on the manufacture 
of for optical purposes, ii. 383; on the 
elasticity of threads of, with some of 
the most useful applications of this 
property to torsion balances, ii. 402. 

Glossoporaf the genus, ii. 78. 

Gold, on the various alloys, the specific 
gravity, and the wear of, i. 105. 

Goldingham (J.) on the eclipses of the 
satellites of Jupiter, i. 312; obser- 
vations for ascertaining the length of 
the pendulum at Madras, ii. 165 ; 
the geographical situation of Cal- 
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cutta, Madras, and Bombay, ii. 176, 
177 ; on the difference of longitudes 
found by chronometer, and by cor- 
responding eclipses of the satellites 
of Jupiter, ii. 177 ; on the velocity of 
sound, ii. 188. 

Oompertz (B.), analysis and notation 
applicable to the estimation of the 
value of life contingencies, ii. 132 ; 
application of a method of differences 
to the species of series whose sums 
are obtainediiiy the help of impossi- 
ble quantities, i. 224; on the func- 
tion expressive of the law of human 
mortality, and new mode of deter- 
mining the value of life contingen- 
cies, ii. 252. 

Goniometer, reflective, i. 337. 

Gout, on the effects of Colchicum au- 
tumnale on. ii. 41, 42, 71. 

Granville (Di^ A. B.) on Egyptian 
mummies, an4 on the art of embalm- 
ing, ii. 240 ; oh a mal-conformation 
of the uterine system in women, ii. 
95 ; case of the human foetus found 
in the ovarium, ii. 123. 

Graves (J. T.), an attempt to rectify 
the inaccuracy of some logarithmic 
formulae, ii. 365. 

Gravity, on the feet of those animals 
whose progressive motion can be 
carried on in opposition to, ii. 38, 51. 

Ghreatorex (Thomas) on the heights of 
mountains in the North of England, 
ii.97. 

Ghreenwich Observatory : — corrections 
in the elements of Delambre's solar 
tables, required by the observations 
made at, ii. 328 ; on the derange- 
ment in the mural circle at, ii. 160. 

■ and Altona Observatories, 

difference in the number of vibra- 
tions made by an invariable pendu- 
lum at these two places, ii. 403. 

and Dublin Observatories, 



on the instruments at, ii. 222. 
and Paris Observatories : — 



on the difference of meridians of, ii. 
261,319; trigonometrical operations 
for determining the difference of 
longitude between, ii. 335. 
Gregor (Rev. W.) on a mineral sub- 
stance formerly supposed to be zeo- 
lite, with remarks on two species of 
Uran-glimmer, i. 209 ; on a native 
arsenlate of lead, L 331. 



Gregorian telescope compared with the 
Cassegrainian, i. 468, 493. 

Greville (Right Hon. Chas.), account 
of some stones said to have fallen in 
France, and of a lump of native iron 
said to have fallen in India, i. 109. 

Griffiths (J.), description of a rare spe- 
cies of worm-shells, i. 233. 

Groombridge (S.) on atmospherical re- 
fraction, as it affects astronomical 
observations, i. 371, 500 ; astronomi- 
cal observations, ii. 135. 

Crryllotalpa, description of the organs 
of respiration of, ii. 237. 

Guaiacum, experiments on, ii. 216. 

Guyton de Morveau (M.), observations 
on his proposal for a pyrometer, ii. 
404. 

H. 

Hall (Capt. B.), observations of a comet 
seen at Valparaiso, ii. 158 ; experi- 
ments with an invariable pendulum, 
ii. 193. 

Harding (Mr.), nature and magnitude 
of the star (Juno) discovered by, i. 
170. 

Harris (W. S.) on the powers of me- 
tallic substances as conductors of 
electricity, ii. 298. 

Harvey (G. ) , experiments relative to the 
distribution and changes of the mag- 
netic intensity in ships of war, ii. 218 ; 
of the effects of the density of air on 
the rates of chronometers, ii. 220. 

Harwood (I.) on a newly-discovered 
genus of serpentiform fishes, ii. 302. 

Hatchett (C), experiments on zoo- 
phytes, and on the component parts of 
membrane, i. 25; analysis of a mineral 
substance from North America con- 
taining a metal hitherto unknown, i. 
67 ; on the various alloys, on the spe- 
cific gravity, and on the wear, of gold, 
i. 105 ; analysis of a triple sulphmret 
of lead, antimony, and copper, i. 138; 
experiments and observations on lac, 
i. 148; analysis of the magnetical 
pyrites, with remarks on other sul- 
phurets of iron, i. 155 ; on the change 
of some of the proximate principles 
of vegetables into bitumen, and on a 
substance which is found with the 
Bovey coal, i. 159 ; remarks on coal, 
i. 1 59, 223 ; on an artificial substance 
possessing the properties of tannin, 
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i. 190, 205, 220; process by which 
corn tainted with must may be pu- 
rified, ii. 57. 

Hawkins (John), account of the disco- 
very of silver in Herland copper- 
mine, i. 42. 

Hearing: — on the structure and uses 
of the membrana tymnani of the ear, 
i. 1 ; on the effects wnich take place 
from the destruction of the membrana 
tympani, i. 10, 62 ; operation for the 
removal of a particular species of 
deafness, i. 62; the physiology of 
the stapes, i. 188 ; peculiarities in 
the structure of the oigan of hearing 
of the Balsena Mysticetus, i. 415 ; 
on sounds inaudible by certain ears, 
ii. 133 ; on the difference between 
the human membrana tympani of 
the ear and that of the elephant, ii. 
181. 

Heat:— on the solar and terrestrial 
rays that occasion it, i. 23, 30, 94 ; 
some remarks on, i. 94 ; causes or 
symptoms of the variable emission of 
heat and light from the sun, i. 49, 
55 ; on the propagation of in fluids, 
i. 133 ; on the nature of, i. 139 ; 
on new properties o( iL 33; ac- 
count of the heat of July 1825, ii. 
260. 

, animal :— -experimenta on, L 515 ; 
influence of the brain on the genera- 
tion of, i. 388, 439; on the influence 
of nerves andganglions in producing, 
ii. 238, 259. 

— , radiant :— different refrangibility 
of, i. 21 ; refrangibility of the invi- 
sible rays of the sun, i. 22 ; inquiry 
into the nature of, from terrestrial 
sources, ii. 235 ; on the permeability 
of transparent screens of extreme 
tenuity by, u. 310 ; on the passage 
of through glass screens, iL 280. 

Heart :— on the functions of the heart 
and arteries, i. 314 ; influence of the 
brain on the action of the, i. 388 ; of 
an infant, malformation in, i. 195 ; 
on the influence of the spinal mar- 
row on the action of, ii. 8, 10 ; on 
the principle on which its action de- 
pends, and the relation which sub- 
sists between it and the nervous sy- 
stem, ii. 8, 29. 

Heart wood of trees, on the office of, ii. 
88. 



Heavens, observationfl relating to the 
construction of the, i. 406. 

Heberden (Dr. W.), account of the 
heat of July 1825, with remarks on 
sensible cold, ii. 260. 

Hellins (Rev. J.), improved solution 
of a problem in physical astronomy, 
i. 7, 393 ; of the rectification of the 
conic sections, i. 97 ; on the rectifi- 
cation of the hyperbola, i. 393. 

Hemisphere, of the penetration of a, by 
any number of equal and similar cy- 
linders, i. 434. 

Henderson (T.) on the difference of 
meridians of the Observatories of 
Greenwich and Paris, ii. 319. 

Hen-pheasants, on the change in tiie 
plumage of, ii. 317. 

Hennell (H.) on the mutual action of 
sulphuric acid and alcohol, and tiie 
resulting compound, ii. 271 ; on the 
mutual action of sulphuric acid and 
alcohol, and the process by which 
ether is formed, ii. 350. 

Henry (Dr. W.) on decomposing mu- 
riatic acid, i. 14; on the quantity 
of gases absorbed by water, i. 103 ; 
apparatus for tiie analysis of the 
compound inflammable gases, i. 309 ; 
on coal gas, i. 310 ; experiments on 
ammonia, i. 345 ; anal3r8is of Bri- 
tish and foreign salt, i. 356 ; expe- 
riments on the muriatic and oxy- 
muriatic acids, i. 431 ; on the aeri- 
fotm compounds of charcoal and hy- 
drogen, and experiments on the gases 
from oil and coal, ii. 143 ; on the ac- 
tion of finely-divided platinum on 
gaseous mixtures, ii. 216. 

Herculaneum, experiments on tiie 
papyri found in the ruins of, ii* 
145. 

Herland copper-mine, discovery of sil- 
ver in, i. 42. 

Herschel (Dr. W.) on the power of 
penetrating into space by telescopes, 
i. 5 ; on the powers of tne ^prismatic 
coloiu's to heat and illuminate ob- 
jects, i. 20 ; the different refrangi- 
bility of radiant heat, i. 20, 22 ; me- 
thod of viewing the sun with tele- 
scopes of large apertures, i. 20 ; on 
the refrangibility of the invisible 
rays of the sun, i. 22 ; investigation 
of the nature of tiie sun to find the 
causes or symptoms of its variable 
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emission of light and heat, i. 49, 55 ; 
observations on Ceres and Pallas, i. 
80 ; on the solar and terrestrial rays 
that occasion heat, with a view of 
the laws to which light and heat are 
subject, i. 23, 30 ; M. Prevost's re- 
marks on, i. 94 ; catalogue of 500 
nebulae, nebulous stars, planetary 
nebulse, and clusters of stars, i. 98 ; 
observations of the transit of mercury 
over the disc of the sun, i. 112 ; the 
causes which prevent the proper ac- 
tion of mirrors, i. 112; on the changes 
in the relative situation of double 
stars, L 126, 158; experiments to 
determine very small angles, and the 

. real from the spurious diameters of 
celestial and terrestrial objects ; with 
an investigation of the nature and 
magnitude of the star (Juno) disco- 

. vered by Mr. Harding, i. 166; on 
the direction of the motion of the sun 
and solar system, 1. 1 97 ; on the sin- 
gular figure of the planet Saturn, i. 

. 203; on the quantity and velocity of 
the solar motion, i. 226; on the fi- 

. gure, the climate, and the atmosphere 
of Saturn and its ring, i. 246 ; on 
the cause of the coloured concentric 
rings discovered by Sir Isaac Newton, 
i. 264, 338, 365 ; observations on the 
planet Vesta, i. 271 ; observations of 
a comet, i. 272, 297 ; obser\'ations 
relating to the construction of the 
heavens, i. 406 ; observations of a 
comet, with remarks on its construc- 
tion, i. 418 ; observations of a second 
comet, with remarks on its construc- 
tion, i. 427 ; observations relating to 
the sidereal part of the heavens, and 
its connexion with the nebulous part, 
i. 494 ; observations of the satellites 
of the Georgian planet, ii. 25. 

Herschel (Sir J. F. W.) on a remark- 
able application of Cote's theorem, i. 
442; consideration of various points 
of analysis, i. 506 ;ron the develope- 
ment of exponentiallunctions, ii. 33 ; 
experiments tending to investigate 

^^ ^ the local arrangement of the celestial 
bodies in space, and to determine the 
extent and condition of the Milky 
Way, ii. 767] on circulating func- 
tions, ii. 89 ;lon the relative distances 
of clusters of stars, and how far the 
power of telescopes may be expected 



to reach into dpace, iL lOOll on the 
action of crystallized bodies on ho- 
mogeneous light, and on the devia- 
tion from Newton's scale in the tints 
which many of them develope on ex- 
posure to a polarized ray, ii. 122 ; on 
the aberrations of compound lenses 
and object-glasses, ii. 146; on the 
separation of iron from other metals, 
ii. 148 ; repetition of M. Arago's 
experiments on the magnetism of 
various substances during rotation, 
iL 249; observations made for the 
purpose of determining the differ- 
ence of meridians of the observato- 
ries of Greenwich and Paris, ii. 261 ; 
on the parallax of the fixed stars, ii. 
274, 308 ; observations of the appa- 
rent distances and positions of 380 
double and triple stars, ii. 224. 

Hey (Dr. R.) propositions containing 
some properties of tangents to cir- 
cles; of trapeziums inscribed in 
circles: and on the elliptic repre- 
sentations of circles, upon a plane 
surface, by perspective, i. 502. 

Hirudo vulgaris^ on the, ii. 54. 

Hirudo complanata and H, tiagna- 
liSf formed into a distinct genus, 
ii. 78. 

Holland (Dr. H.) on the manufacture 
of the sulphate of magnesia at Monte 
della Guardia, ii. 48. 

Home (£.) on the membrana tympani 
of the ear, i. 1, 11 ; on the head of the 
Ornithorhynchus paradoxus, i. 29 ; 
on the irritability of nerves, i. 33 ; 
on the structure of the orifices situated 
between the nostril and eye, and de- 
scription of a bag connected with 
the eye, of poisonous snakes, i. 138 ; 
on the structure and growth of the 
grinding teeth of the wild boar, i. 
52 ; on the anatomy of the Orni- 
thorhynchus paradoxus, i. 68 ; on 
the anatomy of the Ornithorhynchus 
Hystrix, i. 89 ; on the structure of 
the tongue, i. Ill; on the struc- 
ture of the neck of the Cobra de ca- 
pello, i. 157 ; account of a small 
lobe of the human prostate gland, 
not before noticed, i. 224; on the 
shell of the sea-worm, i. 234; on 
the camel's stomach, respecting the 
water it contains, and some pe- 
culiarities in the urine, i. 243 ; ac- 
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count of two children born with 
cataracts in their eyes, i. 254 ; on 
the structure of the stomach of 
the whale, i. 256; on the struc- 
ture of the stomachs of animals, i. 
261 ; on the structure and uses of 
the spleen, i. 283, 295 ; on Mr. 
Brande's ohservations on calculi, i. 
305 ; on the structure of the wom- 
bat, i. 310; on the intervertebral 
substance in fish and quadrupeds, 
i. 329 ; anatomical account of the 
Squalusmaximus, i.332; on animal 
secretions, i. 342 ; on the bite of the 
rattlesnake, i. 354 ; on the gizzards 
of grazing birds, i. 370; on the 
mode of breeding of the ovo-vivipa- 
Tous shark, and on the aeration of 
the foetal blood in animals, i. 374 ; 
experiments to prove that fluids pass 
directly from the stomach to the cir- 
culation of the blood, &c., without 
going through the thoracic duct, i. 
394 ; on the structure of the organ 
of hearing in the Balaena Mysticetus, 
i. 415 ; on the progressive motion of 
snakes, i. 424; on the different struc- 
tures and situations of the solvent 
glands in birds, i. 439 ; description 
of the solvent glands and gizzards 
of the Ardea Argala, the Casuarius 
Emu, and the cassowary, i. 449 ; on 
the coagulating power of the secre- 
tion of the gastric glands, i. 452; on 
the tusks of the nar whale, i. 458 ; on 
the formation of fat in the intestines 
of animals, i. 462 ; anatomy of the 
Squalus maximus, i. 471 ; on the 
functions of the brain, i. 507 ; on 
the fossil remains of an animal from 
the cliff between Lyme and Char- 
mouth, i. 512. ii. 51, 82; on the 
influence of the nerves upon the 
action of the arteries, i. 513 ; on 
the organs of respiration of the lam- 
prey, myxine, the Aphrodita acu- 
leata, and the leech, ii. 23 ; on the 
mode of generation of the lamprey 
and myxine, ii. 24 ; on the feet of 
those animals whose progressive mo- 
tion can be carried on against gra- 
vity, ii. 38 ; experiments to prove 
that the beneficial effects of many 
medicines are produced by the cir- 
culating blood, more particularly 
that of the Colchicum autumnale, 



upon the gout, ii. 41, 42, 71 ; on 
the formation of fat in the intestine 
of the tadpole, and on the use of the 
yolk in the formation of the embryo 
in the egg, ii. 49 ; on the circulation 
of the blood in the class Vermes of 
Linnseus, ii. 53 ; account of some 
fossil remains of the rhinoceros found 
in a cavern of the solid limestone 
rock, ii. 66, 142 ; on the passage of 
the ovum from the ovarium to the 
uterus in women, ii. 70; distinguish- 
ing characters between the ova of 
the Sepia and those of the Vermes 
testacea, ii. 75 ; on the glands of 
the Java swallow that secrete the 
mucus of which their nests are com- 
posed, ii. 77 ;. on the gastric glands 
of the human stomach, and the con- 
traction which takes place in that 
viscus, ii. 79 ; on the changes the 
blood undergoes in the act of coagu- 
lation, ii. 90, 91 ; description of the 
te6th of the Delphinus Gangeticus, 
ii. 90, 91 ; on the conversion of pus 
into new flesh, ii. 103; on corpora 
lutea, ii. 106 ; account of the fossil 
skeleton of the proteo-saurus, ii. 1 13, 
128; on the ova of the tribes of 
opossum and ornithorhynchus, ii. 
114; on the component parts of the 
blood, ii. 118; on the milk tusks 
and ear of the dugong, ii. 126; on 
the human urethra, ii. 130; new 
mode of performing the high ope- 
ration for the stone, ii. 131 ; ana- 
tomy of the dugong, ii. 134 ; mi- 
croscopical observations,-^ on the 
brain and nerves, on the discovery 
of valves in the branches of the vas 
breve, and on the structure of the 
spleen, ii. 137; on the black rete 
mucosum of the negro being a de- 
fence against the scorching effect of 
the sun's rays, ii. 135; account of 
the skeletons of. the dugong, two- 
homed rhinoceros, and tapir of Su- 
matra, ii. 147 ; on a new species of 
rhinoceros found in Africa, ii. 157 ; 
on the anatomical structure of the 
eye, ii. 159; on the manatee of the 
West Indies, and the dugong of the 
East Indian seas, ii. 152; on the 
difference of the teeth, and the shape 
of the skull in different species of 
seals, ii. 168; on the changes the 
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egg trndergoes during incubation in 
the common fowl, iL 172; on the 
placenta, ii. 176; new classification 
of animals, founded upon the struc- 
ture of the placenta, ii. 176 ; on the 
difference of structure between the 
human membrana ^mipani and that 
of the elephant, li. 181 ; on the 
double organs of generation of the 
lamprey, conger eel, common eel, 
barnacle, and earth-worm, ii. 188; 
on the internal structure of the hu- 
man brain, iL 203; some curious 
facts respecting the walrus and seal, 
11.213; account of the organs of 
generation of the Mexican Proteus, 
li. 221 ; on the existence of nerves 
in the placenta, 11. 226; on the 
changes the ovum of the frog under- 
goes during the formation of the 
tadpole, 11. 227 ; on the influence of 
nerves and ganglions in producing 
animal heat, li. 238, 259 ; on the 
materials of the brain and of the ova 
of animals, li. 247 ; on the structure 
of a muscular fibre from which is 
derived Its elongation and contrac- 
tion, ii. 259 ; on the coagulation by 
heat of the fluid blood in an aneu- 
rismal tumour, 11. 268 ; on the pro- 
duction and formation of pearls, 11. 
278 ; on the mode of propagation of 
the oyster and fresh-water mus- 
cle, ii. 301 ; on the structure of the 
cells of the human lungs, and the 
office they perform in respiration, 
ii. 303 ; on the effects produced upon 
the air cells of the lungs when the 
pulmonary circulation is too much 
mcreased, ii. 321 ; on the stomach 
of the zariffa, ii. 389. 

Homer (H. G.), new method of solv- 
ing numerical equations, 11.117. 

Horsburgh (J.), observations on a diur- 
nal variation of the barometer be- 
tween the tropics, 1. 185 ; remarks 
on Icebergs met with in the southern 
hemisphere, 11. 392. 

Howard (E.) on a new fulminating 
mercury, 1. 18 ; on stony and metal- 
line substances, said to have fallen 
on the earth, 1. 75 ; on various kinds 
of native iron, i. 79. 

Howard (L.) on the extraordinary de- 
pression of the barometer, Dec. 1821, 
11.163. 



Hulme (Dr. N.) on light whicb is 
spontaneously emitted, L.ll, 60. 

Human skeleton, fossil, from Guada- 
loupe, i. 487. 

Humphreys (Col. D.) on a new variety 
in the breeds of sheep, 1. 451. 

Hutton (Dr. C.) on the mean density 
of the earth, ii. 148. 

HydrarfiUite, a new mineral, i. 183. 

Hydraulic Investigations for ascertain- 
ing the motion of the blood, L 298, 
314. 

Hydrocarbon, 11. 272. 

Hydrogen, nature of, 1. 351, 353. 

Hydrogen and charcoal, on the aeri- 
form compounds of, 11. 143. 

Hydrogen gas, vibrations of a pendu- 
lum In, ii. 368. 

Hygrometer, improved, li. 258. 

Hyperbola, on the rectification of the, 
1. 393. 

H3^erox3miuriates, on the action oi 
acids on, 11. 20. 

Hypophosphorous acid of M. Dulong, 
Sir H. Davy on, 11. 96. 

I. 

Ibis, account of two mummies of the, 

1. 201. 
Ice : — found in the bottoms of rivers, 

ii. 46 ; on the elasticity of, ii. 276. 
Icebergs of the southern hemisphere, 

remarks on, 11. 392. 
Iceland crystal, oblique refraction of, 

1. 9^. 
Igneous and aqueous formations, on 

the analogy between, 1. 153. 
Iguanodon, a newly discovered fossil 

reptile, ii. 234. 
Illuminating powers of defiant coal 

and oil gases, li. 120. 
Illumination of light- houses, on, IL 

411. 
Imaginary quantities, on, i. 39, 216. 
Imperial standard yard, ii. 257, 409. 
Incubation, on the change the egg un- 
dergoes during, ii. 172, 175. 
Infinite series, new methods of finding 

the sums of a variety of, ii. 115. 
Insects, on the brain of, ii. 203 ; sex 

not given to the eggs of at any very 

early period of their growth, ii 347. 
Intestinal concretions, ii. 156. 
Intestines, small, of birds, 1. 404. 
lodates, 11. 20. 
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lode, a new lubstance which becomes 
a violet-coloured gas by heat, i. 483. 

Iodic acid, ii. 20. 

Iodine: — experiments on, i.^507; on 
its occurrence in the mineral springs 
of South Britain, ii. 402. 

Iodine and oxygen, experiments on a 
solid compound of, ii. 19. 

Iron: — arseniate of, from Cornwall, 
L 43 ; analysis of, i. 45 ; native, i. 
75, 109. ii. 43, 45 ; new species of 
oxide of, i. 126; sulphurets of, i. 
155 ; magnetic attraction of oxidesof, 
i. 204 ; experiments on the strength 
of, ii. 87 ; on the separation of from 
other metals, ii. 148; on the ano- 
malous magnetic action of hot iron 
between the white and blood-red 
heat, ii. 164 ; developement of mag- 
netical properties in, by percussion, 
ii. 168, 210; on the magnetism of, 
during rotation, ii. 241, 243, 249, 
251. 

Ironstone, carbonate of lime, and bitter 
spar, on the primitive crystals of, 
i. 422. 

Ivory (J.) on the attractions of homo- 
geneous ellipsoids, i. 341 ; on La- 
place's method for computing the 
attractions of spheroids, i. 413 ; on 
the attractions of spheroids, i. 415 ; 
new method of deducing a first ap- 
proximation to the orbit of a comet 
from three geocentric observations, 
i. 489 ; on the expansion in a series of 
the attraction of a spheroid, ii. 162 ; 
on the astronomical refractions, ii. 
200 ; on the figure requisite to main- 
tain the equilibrium of a homogene- 
ous fluid mass that revolves upon an 
axis, ii. 206. 

J. 

Jacob (Dr. A.), account of a membrane 
in the eye now first described, ii. 116. 

James's powder, method of preparing, 
i.57. 

Java swallow, on the glands that se- 
crete the mucus of which their nests 
are composed, ii. 77. 

Jenner (Dr. £.) on the migration of 
birds, ii. 204. 

Johnson (Dr. J. R.) on the Hirudo 
vulgaris, iL 54 ; on the genus Pla- 
nam, ii. 177, 238. 



Johnson (Dr.) on the Hirudo compla- 
nata and H. stagnalis, now formed 
into a distinct genus, ii. 78. 

Jones (T.), description of an improved 
hygrometer, ii. 258. 

Juno, nature and magnitude of, i. 170. 

Jupiter, eclipses of tne satellites of, L 
312. 
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Kater (Capt. H.) on the light of the 
Cassegrainian telescope compared 
with that of the Gregorian, i. 468, 
493 ; method of dividing astronomi- 
cal circles and other mstruments, 
i. 504 ; experiments for determining 
the length of the pendulum vibrating 
seconds in the latitude of London, ii. 
83 ; on the length of the French m^ 
tre estimated in parts of the English 
standard, ii^ 85 ; experiments for de- 
termining the variation in the length 
of the pendulum vibrating seconds, 
ii. 117; comparison of various British 
standards of linear measure, ii. 139; 
remeasurementof the cube, cylinder, 
and sphere used by the late Sir G. S. 
Evelyn, ii. 150; on the best kind of 
steel and form for a compass needle, 
ii. 141 ; notice respecting a volcanic 
appearance in the moon, ii. 142; 
description of a floating collimator, 
iL 232 ; account of the construction 
and adjustment of the new standards 
of weights and measures, ii. 254 ; 
description of a vertical floating col- 
limator, ii. 340; on the error in 
standards of linear measure, ii. 409. 

Kidd (Dr. J.) on the natural produc- 
tion of saltpetre on the walls of build- 
ings, i. 509; on naphthaline, ii. 146; 
anatomy of the mole-cricket, ii. 236. 

Kirkdale, fossil teeth and bones found 
in a cave at, ii. 165. 

Knight (Thos.) on the penetration of a 
hemisphere by any number of equal 
and similar cylinders, i. 434; new 
demonstration of the binomial theo- 
rem, ii. 52, 70 ; of the attraction of 
such solids as are terminated by 
planes, and of solids of greatest at- 
traction, i. 433 ; on the expansion 
of functions of multinomials, i. 390; 
on the construction of logarithmic 
tables, iL 69 ; two general propod- 
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lions in the method of differences, 
ii. 70. 

Knight (T. A.) on the ascent of the 
sap in trees, i. 53 ; on the descent 
of the sap in trees, i. 118, 201 ; 
upon the different qualities of the 
alburnum of spring- and wintei^felled 
oak trees, ii. 1 27 ; on the motion of 
the sap in trees, i. 147 ; on the state 
in which the true sap of trees is de- 
posited during winter, i. 172; on 
the reproduction of buds, i. 200 ; on 
the direction of the radicle And ger- 
men during the vegetation of seeds, 
i. 218 ; on the inverted action of the 
albumous vessels of trees, i. 236 ; 
on the formation of the bark of trees, 
i. 258 ; on the economy of bees, i. 
268, ii. 346; on the inconverti- 
bili^ of bark into alburnum, i. 290 ; 
on the alburnum of trees, i. 311 ; 
on the origin and formation of roots, 
i. 328; on the influence of male 
and female parents on their offspring, 
i. 343; on the parts of trees pri- 
marily impaired by age, i. 368 ; on 
the causes which influence the direc- 
tion of the growth of roots, i. 398 ; 
on the motions of the tendrils of 
plants, i. 434 ; on ice found in the 
bottoms of rivers, ii. 46 ; on the 
action of detached leaves of plants, 
ii. 47; on the expansion and con- 
traction of timber in different direc- 
tions relative to the position of the 
medulla, ii. 73 ; on the ofiice of the 
heart wood of trees, ii. 87. 

Knox (Rt. Hon. G.) on the Newry 
pitchstone, and on the formation of 
pumice, ii. 172; on bitumen in 
stones, ii. 202. 

Knox (J.) on some phenomena of 
colours, ii. 15. 

Konig (C.) on a fossil human skeleton 
from Guadaloupe, i. 487. 

L. 

Lac, experiments and observations on, 

i. 148. 
Lacerta Gecko of Java, on the feet of 

the, ii. 38, 52. 
Lamb, monstrous, i. 41. 
Lambton (LtCol.W.), results deduced 

from the measurement of an arc on 

the meridian, ii. 102; corrections 



applied to the great meridional arc, 
to reduce it to the parliamentary 
standard, ii. 182. 

Lamprey and myxine, on the organs of 
respiration in, ii. 23 ; on the mode 
of generation of, ii. 24, 188. 

Lane (T.) on the magnetic attractioii 
of oxides of iron, 1. 204. 

Lantern:— Dr. Clanny's, for coal 
mines, i. 467 ; Sir H. Davy's, for 
coal mines, ii. 31 ; safety-lamp, ii. 
32, 35, 61. 

Laplace, Mr. Ivory on his method for 
computing the attractions of sphe- 
roids, i. 413. 

Lax (Rev. W.), method of examining 
the divisions of astronomical instru- 
ments, i. 335. 

Leach (Dr. W. E.) on the genus Ocy- 
thoe, with a description of a new 
species, ii. 75. 

Lead, native, arseniate of, i. 331. 

Leaves, detached, of plants, on the ac- 
tion of, ii. 47. 

Lee (S.) on the dispersive power of 
the atmosphere, and its ^ects- on 
astronomical observations, ii. 28. 

Lee (Dr.) on the functions of the in- 
testinal canal and liver of the human 
fcetus, ii. 361. 

Leech, on the respiration of the, ii^ 24. 

Lens : — ^fluid, of 7*8 inches aperture 
employed in a telescope, ii. 356 ; 
compound, on the aberrations of, 
ii. 146. 

Levellings carried across the Isthmus 
of Panamd, account of, ii. 385. 

Libavius, a new property of the liquor 
of, i. 426. 

Life contingencies, an analysis and no- 
tation applicable to the estimation of 
the value of, ii. 132 ; on a new mode 
of determining the value of, ii. 252; 
formula for expressing the decre- 
ment of human life, ii. 275. 

Light : — spontaneously emitted, on, i. 
11, 60 ; on the dispersion of, i. 91-; 
on some properties of, i. 453 ; new 
properties of exhibited in the opti- 
cal phenomena of mother-of-pearl, 
i. 502 ; on the properties impressed 
upon light by the action of glass, 
i. 506 ; on the action of crystallized 
surfaces upon, ii. Ill; maximum 
of the abberration of, ii. 114; ex- 
periments on solar and terrestrial, 
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ii. 120; artificial, new photometer 
to determine the relative intensities 
of, ii. 231 ; of the sun, method of 
comparing with that of the fixed 
stars, ii. 355 ; on the reflexion and 
decomposition o^ at the separating 
surfaces of media of the same and 
of different refractive powers, ii. 366; 
on the law of its partial polarization 
by reflexion, ii. 387; on the struc- 
ture producing its double refraction, 
ii. 389 ; on the laws of its polariza- 
tion by refraction, ii. 394; on the 
action of the second surfaces of trans- 
parent plates upon, ii. 395 ; on the 
phenomena and laws of its elliptic 
polarization, ii. 407; on the depola- 
rization of by various bodies, i. 506. 
ii. 4 ; on the polarization of, i. 453, 
490, 492, 504. ii. 4, 7, 14, 33, 39, 
50, 92, 104, 111, 122,366, 387, 394, 
395, 407. 

Light and colours, theory o^ i. 63. 

Light and heat : — on the laws to which 
they are subject, i. 23, 30; from the 
sun, on the causes or symptoms of 
the variable emission of, i. 49, 55. 

Light and sound, experiments respect- 
uig, i. 8. 

Light-houses: — intense light for, ii. 
277 ; on the illumination of, ii. 41 1 . 

Lime :<»muriate of, artificial cold pro- 
duced by, i. 40 ; carbonate of, new 
species of, i. 125. 

Linear measure :— -comparison of va- 
rious British standards of, ii. 139, 
150 ; on the error in standards of, ii. 
409. 

Liquids : — condensation of several 
gases into, ii. 192 ; on the applica- 
tion of as mechanical agents, ii. 193. 

LiquorSjfermented : — ^the state in which 
spirit exists in, i. 408 ; the state in 
which alcohol exists in, i. 450; of 
Libavius, a new property of, L 426. 

Lister (J. J.) on some properties in 
achpMnatic olqect-glagses appUcable 
to the improvement of the micro- 
scope, ii. 399. 

Lithic or uric acid, purpuric acid ob- 
tained from, ii. 100. 

Lloyd (J.A.), account of levellings car- 
ried across the Isthmus of Panam&, 
ii. 385. 

Logarithms, method of computing, i. 
239 ; on the construction of logar 

vol.. II. 



rithmic tables, ii. 69; attempt to 
rectify the inaccuracy of some loga- 
rithmic formulae, ii. 365. 

Longitude :— on the errors in, arising 
from the action of the iron in ships, 
ii. 130; trigonometrical operations 
for determining the difference of be- 
tween the Observatories of Green- 
wich and Paris, ii. 335. 

Lubbock (J. W.) on the pendulum, ii. 
401 ; researches in physical astro- 
nomy, ii. 409. 

Luminous animals, on, i. 379. 

Lungs :~ on the black roots of the, i. 
564 ; on the efiects of galvanism in 
restoring the due action of, ii. 55 ; 
on the elasticity of the, ii. 121 ; on 
the structure of the cells of, and the 
office they perform in re^iration, 
ii. 303 ; on the effects of dividing the 
nerves of, and influence of voltaic 
electricity on the, ii. 320 ; on the 
effects produced upon the air cells of, 
when the pulmonary circulation is 
too much increased, ii. 321. 

L3mdon, register of the barometer, 
thermometer, and rain, at, for 1798, 
i. 5. 

a LyrdBf on the parallax of, ii. 93, 184, 
222. 

M. 

Macartney (J.) on luminous animals, 
i. 379; on the small intestines of 
birds, i. 404. 

Machinery, on a method of eiroressing 
by signs the action of, ii. 2/3. 

Madeira and Falmouth, observations 
made with chronometers for ascer- 
taining the lon&;itude of, ii. 219. 

Madras, geographical situation of, ii, 
176, 177. 

Magnesia, effects of in preventing an 
increased formation of uric acid, i. 
363, 469 ; on the manufacture of 8ul« 
phate of at Monte della Guardia, ii. 
48. 

Magnet, its action upon mercury, ii. 
189, 208; upon metallic titanium, 
ii. 199. 

Magnetic needle ; — observations made 
at the Royal Society, on the variation 
and dip of, i. 244 ; on the variation 
of, i. 187. ii. 108, 109, 110, 130, 141, 
197, 218, 225, 244, 293, 318, 321, 
344, 347, 391 ; dip of Uie needle in 
2f 
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London in 1821, ii. 155, in 1828, 
ii. 357 ; annual decrease of the dip 
in London diminishing, ii. 358. 

Afagnelism:— magnetical pyrites, ana- 
lysis of, i. 155 ; magnetic attraction 
of oxides of iron, i. 204 ; magnetic 
phenomena produced by electricity, 
li. 136, 154; magnetic action, ano- 
malous, of hot iron between the 
white and blood-red heat, li. 164 ; 
on the developement of magnetical 
properties in steel and iron by per- 
cussion, ii. 168, 210; magnetic in- 
tensity, on the diurnal changes of in 
the dipping and horizontal needles, 
ii. 197, 293, 344; apparent magne- 
tism of metallic titanium, ii. 199; 
magnetic forces, on the effects of 
temperature on the intensity of, ii. 
225 ; magnetism of iron and other 
substances during rotation, ii. 241, 
243, 249, 251 ; magnetizing power 
of the more refrangible solar rays, 
ii. 263; magnetic influence in the 
solar rays, on, ii. 270, 351 ; magne- 
tic needle, observations for deter- 
mining the dip of, ii. 293 ; magnetic 
and electrical rotations, ii. 287, 295, 
305; magnetic bodies, on the mutual 
action of the particles of, ii. 305. 

Malformation in the heart of an in- 
fant, i. 195. 

Malic acid, observations on, ii. 22. 

Manatee, on the peculiarities that dis- 
tinguish it from the dugong, ii. 152. 

Manning (Thos.), method of computing 
logarithms, i. 239. 

Mantell (G.) on the iguanodon, a 
newly discovered fossH reptile, ii. 
234. 

Marcet (Dr. A.), analysis of the waters 
of the Dead Sea and the river Jor- 
dan, i. 275 ; on the non-existence of 
sugar in the blood of persons labour- 
ing under diabetes mellitus, i. 391 ; 
on the alcohol of sulphur, or sulphu- 
ret of carbon, i. 465 ; on the pro- 
duction of cold by the evaporation of 
the sulphuret of carbon, i. 473 ; on 
the specific gravity and temperature 
of sea-waters, and account of their 
saline contents, ii. Ill, 178. 

Martin (E.), description of the mineral 
basin, South Wales, i. 240. 

Maskelyne (Dr.) on a new property 
of the tangents of three arches tri- 



secting the circumference of a circle, 
i. 293. 

Maskel3me (Dr.), formulae for finding 
the longitude and latitude of a celes- 
tial object from its right ascension and 
declination ; and for finding its right 
ascension and declination from its 
longitude and latitude, — dem<»istra- 
tions of, ii. 38. 

Masulipatam, longitude of, ii. 177. 

Matter, expectorated, on, i. 339. 

Meadow saffron, the eau medicinale of 
Hiisson, a vinous infusion of the, ii. 
41. 

Measure, linear, comparison of various 
British standards of, ii. 139, 150; on 
the error in standards of, ii. 409. 

Measures and weights, account of the 
construction of the new standards 
of, ii. 254. 

Mechanics, suggestion of a new term 
in, ii. 299. 

Mediterranean, on the water of the, ii. 
355. 

Medulla spinalis, on a canal in that of 
quadrupeds, i. 325. 

M^galosaurus, fossil, in the sandstone 
of Tilgate forest, ii. 234. 

Membrane, on the component parts of, 
ii. 25. 

Mendoza (J. de) on an improved r,e- 
flecting circle, i. 56« 

Mercuri^ vapours, account of their 
effect on the crew of H. M. ship 
Triumph, ii. 200. 

Mercury, transit of, over the disc of 
the sun, i. 112. 

Mercury, fulminating, new, i. 18 ; 
freezing of, 474 ; action of a mag- 
net .upon, ii. 189, 208. 

and platina, action of opon 

each other, i. 175; palladium a com- 
bination of, i. 123, 175. 

Meridional arc, great, corrections ap- 
plied to reduce it to the parliamen- 
tary standard, ii. 182. 

Mesot5rpe, i. 396. 

Metallic substances, on the powers of 
as conductors of electricity, ii. 298. 

titanium, on, ii. 180, 199. 

Metalline substances said to have fiiU- 
en on the earth, on, i. 75, 109. 

Metals : — new, discovered in platina, i. 
161, 162 ; on the preservation of by 
electro-chemical means, ii.207, 213, 
242 ; modulus of torsion of, ii. 362. 
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Meteoric stones, i. 75, 109. 

Metre, French, on tlie length of, esti- 
mated in parts of the English stand- 
ard, ii. 85. 

Mexican Proteus, account of the or- 
^ona of generation of, ii. 221. 

Micrometer : — single lens, description 
of a, i. 456 ; made of rock crystal, 
account of, ii. 141 ; on the method 
of cutting rock crystal for, ii. 124. 

Microscope, periscopic, i. 438. 

, on some properties in 

achromatic ohject-glasses applicahle 
to the improvement of the, li. 399. 

Microscopic doublet, Dr. WoUaston's, 
ii. 353. 

Migration of birds, observations on, ii. 
204. 

Milk tusks of the dugong, on ihe, ii. 
126. 

Milky Way, observations on the, i. 
496. ii.77. 

Miller (Lt.-Col.), description of a per- 
cussion shell to be fired horizontally 
from a common gun, ii. 296. 

Mineral basin (South Wales), descrip* 
tion of, i. 240. 

substances, on the modes of 

attraction which influence the for- 
mation of, i. 135. 

Minerals, bitumen in, ii. 202. 

Mines in Cornwall, on the electro- 
magnetic properties of metalliferous 
veins in, li. 412. 

Minium, native, discovery of, i. 232. 

Mists, on the formation of, ii. 110. 

Modulus of torsion, ii. 362. 

Moel £lio, the height of, ii. 132. 

Mole-cricket, anatomy of, ii. 236. 

Moll (Dr. G.), experiments on the ve- 
locity of sound, made in Holland, ii. 
221 ; on Capt. Parry's and Lieut. 
Foster's experiments on the velocity 
of sound, ii. 332. 

Monte dellaGuardia, on the manufac- 
ture of sulphate of magnesia at, ii. 48. 

Moon, volcanic aj^earance in the, ii. 
142 ; a luminous spot observed on 
the dark part of her limb, ii. 167. 

Morgan (W.), method of determining 
the vidues of contingent reversions 
depending upon three lives, i. 4. 

Momay (A. F.), account of the disco- 
very of a mass of native iron in Bra- 
zil, ii. 43 ; Dr. WoUaston's experi- 
ments on, ii. 45. 



Morton (Earl of) on a singular fact in 
natural history, ii. 137. 

Mother-of-pearl, optical properties pe- 
culiar to, i. 502. 

Mount Vesuvius, on a saline substance 
from, i. 474; on the eruptions of, ii. 
339. 

Mountains in the North of England,on 
the heights of, ii. 97. 

Mudge (Lt.-Col.), account of the trigo- 
nometrical survey, made in 1797, 
1798, and 1799, i. 33; account of 
the measurement of an arc of the 
meridian, from Dunnose, in the Isle 
of Wight, to Clifton, in Yorkshire, i. 
129 ; on the measurement of three 
degrees of the meridian conducted in 
England by, i. 435. 

Multinomials, on the expansion of 
functions of, i. 390. 

Mummies, Egyptian, on, ii. 240 ; of 
the Egyptian Ibis, i. 201 . 

Murdoch (W.) on the application of 
gas from coal to economical pur- 
poses, i. 294. 

Muriate of lime, artificial cold pro- 
duced by, i. 40. 

of soda, analysis of, i. 356. 

Muriatic acid and oxymuriatic acid, on 
their relation to each other, i. 377 ; 
experiments on, i. 431. 

, on decomposing, i. 14; 

oxj'genized and hyperoxygenized, i. 
71 ; experiments on, i. 322. 

Muscle (fresh-water), and oyster, mode 
of propagation of, ii. 301.^ 

Muscles of slow-moving animals, on 
the, i. 7, 132. 

of fishes, on the, i. 210. 

— of the eye, on the uses of, ii. 1 90. 



Muscular motion, on, i. 163 ; on the 

duration of muscular action, i. 348. 

Mushet (D.), experiments on wootz, i. 

183. 

Musical intervals, temperament of, i.l 0. 

M}Tdne and lamprey, on the respira- 
tion of, ii. 23 ; on the mode of ge- 
neration of, ii. 24. 



N. 



Naphthaline, on, ii. 146. 
Narwhale, on the tusks of the, i. 458. 
Natrolite, i. 396. 
Natural history, a singular fact in, ii. 

137. 

2f2 
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Nebulae : — Herscbers catalogue of, i. 

98 ; Dunlop's catalogue o^ ii. 334. 
Needle, compass, on me best kind of 
steel and form for, ii. 141. 

', borizontal and dipping, on 
the diurnal changes of, ii. 197, 293, 
344. 

-, magnetic:— on the variation of. 



i. 187. ii. 108, 109, 110, 130, 141, 
197, 218, 225, 244, 293, 318, 321, 
347, 391 ; on the dip of, L 244 ; on 
the dip of in London, in 1821, ii. 
154, in August 1828, ii. 357. 

Negro, on the black rete mucosum of 
the, ii. 135. 

Nerves : — on the irritability of, i. 33 ; 
in the lens, probability of, i. 38 ; mi- 
croscopical observations on, ii. 137; 
structure and functions of, ii. 153, 
171; influence of the eighth pair on 
the stomach, i. 486 ; on their influ- 
ence upon the action of the arte- 
ries, i. 513; of respiration, on the, 
ii. 153, 1 71 ; influence of the voltaic 
battery in obviating the effects of 
the division of the eighth pair of, ii. 
156 ; of the orbit, on the, ii. 195 : 
optic, on semi-decussationof, ii. 211 ; 
on their existence in the placenta, 
ii. 226; of the lungs, on the effects of 
dividing, ii. 320 ; and ganglions, on 
their influence in producing animal 
heat, ii. 238; animal heat influ- 
enced by the, ii. 259 ; of the face, 
ii. 266, 380. 

Nervous affections cured by pressure 
of the carotids, i. 390. 

circle, which connects the vo- 
luntary muscles with the brain, ii. 
266. 

system, inquiry how far the 



power of the heart is influenced by, 
li. 8, 29 ; on the fmictions of, ii. 373. 

Nests of the Java swallow, some ac- 
count of, ii. 77. 

Newry pitch-stone, on the, ii. 172. 

Nitre, on the production of, i. 509. 

Nitrogen, experiments on, i. 351. 

Numbers, new instrument for perform- 
ing the involution and evolution of, 
ii. 2. 

O. 

Oak trees, on the different qualities of 
the alburnum of spring- and winter- 
feUed, ii. 127. ' 



Object-glass, triple, on the concentric 
adjustment of, iL 157. 

Object-glasses and compound lenses, 
on the aberrations of, li. 146. 

^ achromatic, method for 

determining the dispersive ratio of 
glass, and computing the radii of 
curvature for, ii. 316 ; on their pro- 
perties as applicable to the improve- 
ment of the microscope, ii. 399. 

Obliquity of the ecliptic, observations 
for determining the, ii. 114. 

Ocean, on the temperature of the, ii. 
73. 

Ocythoe Cranchii, a new species, taken 
in a small Argonauta, li. 75. 

Ocythoe of Raflnesque, observations 
on, ii. 75, 108. 

Oil gas, ii.ll9, 143. 

Oil of wine, ii. 273. 

Olbers (Dr.), nature of the new planet 
(Vesta) discovered by, i. 271. 

Ophiognathus, description of the, ii. 
302. 

Opossum and omithorhynchus, on lihe 
ova of the tribes of, ii. 114. 

Optic nerves, on semi-decussation o( 
ii. 211. 

Optics: — physical, experiments and 
calculations relative to, i. 131 ; op- 
tical effects of heated glass, ii. 33 ; 
optical properties of tabasheer, ii. 
115; on the manufacture of glass 
for optical purposes, ii. 383 ; opti- 
cal deception in the appearance of 
the spokes of a wheel seen through 
vertical apertures, explanation of, 
ii. 230. 

Oreston, on some fossil bones found in 
caverns at, ii. 186. 

Organic remains found near Brentford, 
account of, i. 459. 

Omithorhynchus and opossum, on the 
ova of the tribes of, ii. 1 14. 

Omithorhynchus HystriXy on the ana- 
tomy of, i. 89. 

Omithorhynchus paradoxus^ on the 
head of, i. 29 ; anatomy of the, i. 
68 ; on the fossil remains of an ani- 
mal resembling the, i.512. ii. 51, 82. 

Osier (E.) on burrowing and boring 
marine animals, ii. 278. 

Osmium, a new metal, i. 162. ii. 353. 

Ostrich of Africa, i. 450. 

Ova: — of the Sepia, and of the Vermes 
testacea, distinguishing characters 
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between, ii. 75 ; of the tribes of 
opossum and omitborh3mchus, ii. 
114. 

Ovarium, a case of the human fcetus 
found in the, ii. 123 ; case of a full- 
grown woman in whom the ovaria 
were deficient, i. 1 94 ; on the passage 
of the ovum from the ovarium to the 
uterus, ii. 70. 

Oxalic acid, i. 285. 

Oxide of iron, new species of, i. 126 ; 
magnetic attraction of, i. 204. 

Oxygen and iodine, experiments on a 
solid compound of, ii. 19. 

Oxygen and oxymuriatic gas, on the 
combinations of, i. 385, 393. 

Oxygen gas and atmospheric air, 
changes produced in, by respiration, 
i. 305. 

Oxyiodic acid, ii. 20. 

Oxyiodine, a new compoimd of iodine 
and oxygen, ii. 19. 

Oxymuriatic acid, nature and combi- 
nations of, i. 377, 385, 393. 

Oxymuriatic and muriatic acids, expe- 
riments on, i. 431, 

Oyster, and fresh- water muscle, on the 
mode of propagation of, ii. 301. 



P. 



Pacific Ocean, determination of its re- 
lative height above the Atlantic at 
Pauamd, ii. 385. 

Painting, on the colours used by the 
ancients for, ii. 11. 

Palladium: — on the nature of, i. 121, 
175; on the discovery of, i. 207; 
from Brazil, i. 330 ; malleable, ii. 
353. 

Pallas and Ceres, Dr. Herschel's ob- 
servations on, i. 80. 

Panamd, survey of the Isthmus of, ii. 
385. 

Papyri found in the ruins of Hercula- 
neum, experiments on, ii. 145. 

Parallax and aberration, investigation 
of the effects of on the places of 
certain fixed stars, ii. 151. 

Parallax of a Aquila?, on the, ii. 101. 

of a Lyrae, ii. 93, 184, 222. 

of the annual orbit, i. 373. 

of the fixed stars, ii. 65, 66, 

79, 93, 102, 274, 308. 

Paris and Greenwich Observatories, 
observations made for the purpose of 



determining the difference of meri- 
dians of, ii. 261, 319, 335. 

Parry (Capt. W. E.), magnetical ob- 
servations at Port Bowen, ii. 293 ; 
observations for determining the dip 
of the magnetic needle at Woolwich, 
ii. 293 ; observations to determine 
the amount of atmospherical refrac- 
tion at Port Bowen, li. 296. 

Parry (Dr. C. H.) on a case of nervous 
affection cured by pressure of the ca- 
rotids, i. 390. 

Pearls, on the production and formation 
of, ii. 278. 

Pears (C), history of a woman in whom 
the ovaria were deficient, i. 1 94. 

Pearson ( Dr. G. ) on expectorated 
matter, i. 339 ; experiments on pus, 
383 ; on the colouring matter of the 
black bronchial glands, and of the 
black spots of the lungs, i. 464. 

Pearson (J.), account of the two mum- 
mies of the Egyptian Ibis, i. 201. 

Pendulum, invariable :— experiments 
made with it in London, at the Gala- 
pagos Islands, at Sans Bias, and at 
Kio de Janeiro, ii. 193; at New 
South Wales, ii. 1 96 ; at Greenwich, 
at Port Bowen, and on the eastern 
side of Prince Regent's Inlet, ii. 290; 
on the difference in the number of 
vibrations at London and Greenwich, 
ii. 360; on the reduction to a vacuum 
of the vibrations of, ii. 368 ; obser- 
vations with for determining the com- 
pression of the earth, ii. 396 ; on the 
difference in the number of vibrations 
at Greenwich and Altona, ii. 403. 

, seconds : — experiments for 

determining the length of in the la- 
titude of London, ii. 83, 255 ; on the 
variation in the length of at ihe prin- 
cipal stations of the Trigonometrical 
Survey of Great Britain, ii. 1 17 ; on 
the acceleration of in different lati- 
tudes, ii. 144 ; observations for as- 
certaining the length of at Madras, 
ii. 165; comparison of the length of 
at Unst and at Leith Fort, ii. 255 ; 
on the difference in the length of in 
London and Paris, ii. 329. 

, Kater's convertible, on the 

reduction to a vacuum of, ii. 381 ; 
investigations relative to the, ii. 401. 
-, rolling, remarks on Euler's 



formula for the, ii. 108. 
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Pepys (W. H.) on a new eudiometer, 
i. 270 ; on respiration, i. 345 ; ac- 
count of an apparatus for performing 
electro-magnetic experiments, ii. 1 92; 
on the respiration of birds, ii, 375. 

Perchloride of carbon, ii. 138. 

Percussion : — on the developement of 
magnetical properties in steel and 
iron by, ii. 168, 210; on the force 
of, i. 213. 

Percussion shell, Lieut.-Col. Miller^s, 
description of, ii. 296. 

Periscopic camera obscura and micro- 
scope, i. 438. 

Perkins (J.) on the compressibility of 
water, ii. 134, 289. 

Perspective, propositions on the elliptic 
representations of circles, upon a 
plane surface, by, i. 502. 

Philip (A. P. W.) on the principle on 
which the action of the heartdepends, 
and the relation which subsists be- 
tween that organ and the nervous 
system, ii. 8, 29 ; on the effects of 
^vanism in restoring the due action 
of the lungs, ii. 55; influence of the 
voltaic battery in obviatingthe effects 
of the division of the eighth pair of 
nerves, ii. 156 ; on the effects of di- 
viding th& nerves of the lungs, and 
subjecting the latter to the influence 
of voltaic electricity, ii. 320; on the 
functions of digestion, ii. 364 ; on 
the functions of the nervous system, 
ii. 373. 

Phillips (R.) on a new compound of 
chlorine and carbon, ii. 153. 

Phosphorus: — on the nature of, i. 321 ; 
experiments on, i. 318,378 ; on the 
combinations of, ii. 95. 

Phosphorus and sulphur, on some com- 
binations of, i. 440. 

Phosphuret of chromium, ii. 314. 

Photometer, new, ii. 231. 

Physical astronomy : — improved solu- 
tion of a problem in, i. 7 ; on the 
integration of differential expres- 
sions, i. 1 50 ; researches in, ii. 409. 

observations, on the probabi- 
lities of error in, ii. 106. 

optics, experiments and cal- 



culations relative to, i. 131. 
Piezometer, ii. 134, 290. 
Pigott (E.), investigation ofthe changes 

of the variable star in Sobieski's 

Shield, i. 180. 



Pitch-stone of Newry, on the, ii. 172. 

Placenta: — Sir £. Home on the, ii. 
176;«on the existence of nerves in 
the, ii. 226. 

Planariaf on the genus, ii. 177, 238. 

Planet, methods of calculating the ex- 
centric from the mean anomaly of a, 
ii. 37. 

Planets, figure ofthe, L 341. 

Plants: — -on the action of detached 
leaves of, ii. 47 ; on the motions of 
the tendrils of, i. 434. 

Plates, transparent, on the action of 
their second surfaces upon light, ii. 
395. 

Platina and mercury: — ^palladium a 
combination of, i. 123, 175 ; action 
of upon each other, i. 175. 

Platina: — ^newmetalsfoundwith,i.l61, 
162, 207; from Brazil, i. 330; me- 
thod of rendering it malleable, ii. 
352 ; its tenacity and specific gravity, 
i. 455. ii. 352. 

Platinum: — new fulminating, ii. 63; 
on combinations of, ii. 124; sulphate 
of, a delicate test for jelly, ii. 124 ; 
finely divided, action of on gaseous 
mixtures, ii. 216. 

Playfair (J.), account of a lithological 
survey of Schehallien, i. 409. 

Plesiosaurus, fossil, in the sandstone of 
Tilgate Forest, ii. 236. 

Pleura, on air found in the, ii. 202, 215. 

Pneumato-thorax, on air found in the 
pleura in a case of, 202, 215. 

Point de Galle, latitude and longitude 
of, ii. 177. 

Poisonous fangs of serpents, on the 
structure of, il. 101. 

Poisons : — vegetable, the modes in 

. which death is produced by, i. 397; 
on the action of on the animal sy- 
stem, i. 427 ; of the rattlesnake, ef- 
fects produced by, i. 354; of the 
common toad, ii. 262. 

Polarization and double refraction in 
crystallized bodies, on the laws of, 
ii. 92, 104. 

, elliptic, on the phenomena 

and laws (^, ii. 407. 

of light, on the, i. 453, 490, 



492, 504. ii. 4, 7, 14, 33, 39, 50, 92, 
104, 122, 366, 387, 394, 395, 407. 
Pond (J.) on the declinations of some 
of the principal fixed stars, i. 245 ; 
observation of the summer solstice 
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of 1812, i. 443; observation of the 
winter solstice of 1812, i. 457; cata- 
logue of north polar distances of the 
principal fixed stars, i. 449, 477. 
ii. 29 ; determination of the north 
polar distances and proper motion 
of thirty fixed stars, ii. 29 ; on the 
parallax of the fixed stars, IL 65, 
66, 79, 102; on constructing a cata- 
logue of fixed stars, ii. 99 ; on the 
parallax of » Aquilse, ii. 101 ; let- 
ter relative to the mural circle at 
the Royal pbservatory, ii. 160; on 
the changes in the declination of 
some of the fixed stars, ii. 182, 183, 
203 ; on the parallax of » Lyrse, ii. 
184; on the annual variations of 
some of the principal fixed stars, ii. 
251. 

Porpoise, structure of the stomach of, 
i. 256. 

Porrett (R.) on the constitution of the 
prussic, of the ferruretted chyazic, 
and of the sulphuretted chyazic 
acids, ii. 21. 

Port Bowen : — experiments made with 
an invariable pendulum at, ii. 290 ; 
on the daily variation and intensity 
in the dipping and horizontal needles 
at, ii. 293 ; observations to deter- 
mine the amount of atmospherical 
refractions at^ ii. 296, 308. 

Portrait, on the apparent direction of 
eyes in a, ii. 214. 

Potash, discovery of in sea-water by 
Dr. WoUaston, u. 112. 

Potassium, an easy mode of procuring, 
i. 513. 

Powell (Rev. B.), inquiry into the 
nature of the radiant neating effects 
from terrestrial sources, ii. 235 ; ex- 
periments relative to the passage of 
radiant heat through glass screens, 
ii. 280. 

Pressure, its influence in producing 
double refraction, ii. 7, 389. 

Prevost (P.), Quelques remarques sur 
la chaleur, et sur Taction des corps 
qui rinterceptent, i. 94. 

Princep (J.) on the measurement of 
high temperatures, ii. 331 ; meteor- 
ological journal kept at Benares, ii. 
340. 

Proteo-Saurus, account of the fossil 
skeleton of the, ii. 113, 128. 

Proteus anguinttSf description of, i. 48. 



Proteus, Mexican, on the organs of 
generation of, ii. 221. 

Prout (Dr. W.) on purpuric acid, ii. 
100 ; on the changes the egg under- 
goes during incubation, ii. 175; on 
the acid and saline matters usually 
existing in the stomachs of animals, 
ii. 204 ; on the ultimate composition 
of simple alimentary substances, ii. 
321. 

Prussiate of mercury, examination of, 
ii. 21. 

Prussic acid, the constitution of, ii. 21. 

Pumice, on the formation of, ii. 172. 

Purification of Thames water, spon- 
taneous, ii. 376. 

Purpuric acid, a compound of anmio- 
nia with a peculiar acid principle, 
ii. 100. 

Pus: — experiments on, i. 383; on its 
conversion into new flesh, ii. 103. 

Pyrites, magnetical, analysis of, i. 155. 

Pyrometer, Princep 's, ii. 331. 

, register, Mr. Daniell's, ii. 

404. 

p3rrometric alloys, on the measurement 
of high temperatures with^ ii. 331. 

Q. 

Quadrupeds, on the intervertebral sub- 
stance in, i. 329. 

Quagga, singular fact respecting the, 
ii. 137. 

Quantities, algebraic, capable of geo- 
metrical representation, ii. 382. 

f imaginary, on, i. 39, 216. 

f negative, on the objections 

against the geometrical representa- 
tion of their square roots, ii. 37 1| 
382. 

R. 

Raffles (Sir T.), account of the du- 
gong, ii^,129. 

Rana, account of the urinary organs 
and urine of two species of, ii. 140. 

Rattlesnake, on the bite of the, i. 354. 

Recoil-engine, ii. 300. 

Red snow, on the fungi which consti- 
tute the colouring matter of, ii. 128. 

Reeve (Dr. H.), account of cretinism, 
i. 292. 

Reflecting circle, improved, i. 56. 

Reflexion : — prismatic, method of ex- 
amining refractive and dispersive 
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powers by, L 90 ; on the laws which | 
regulate the polarization of light 
by, iL 14; reflexion of light produ- 
cing polarization, iL 394. 

Refraction : — atmospherical, on double 
images caused by, L 16, 371, 500. 

, iL 296, 308; horizontal, on the quan- 
tity of, L 100 ; some remarks upon, 
with ike co-latitude of the Dublin 
Observatory, i. 374 ; on astronomi- 
cal refractions, ii. 200, 207 ; on the 
laws of the polarization of light by, 
iL394. 

, double :— on its production 
by pressure, ii. 7, 389 ; on the laws 
of in crystallized bodies, ii. 92 ; 
doubly-refracting crystals, on the 
laws which reguhite the absorption 
of polarized light by, ii. 104; two 
modes of conducting observations on, 
ii. 122. 

Refractive and dispersive powers, 
method of examining by prismatic 
reflexion, i. 90. 

Refrangibihty of radiant heat, L 20 ; 
of the invisible rays of the sun, i. 22. 

Register-pyrometer, Mr. DanieU's, ii. 
404. 

Relistian tin mine, account of, 1. 275. 

Rennell (J.) on the effect of westerly 
winds in raising the level of the 
British Channel, i. 344 ; on the cur- 
rent to the westward of the Scilly 
Islands, ii. 17. 

Rennie (G.), experiments on the 
strength of materials, ii. 87; experi- 
ments on the friction and abrasion 
of the surfaces of solids, ii. 364. 

Resistance of fluids to bodies passing 
through them, ii. 327. 

Respiration ;— ^Mr. W. Allen and Mr. 
W. H. Pepys on, i. 345. ii. 375 ; 
changes produced in atmospheric air 
and oxygen gas by, i. 305 ; inter- 
ruption of the circulation owing to 
the stoppage of, i. 389 ; on the struc- 
ture of the organs of in the lamprey, 
myxine, Aphrodita aculeata, and tne 
leech, ii. 23 ; artificial, ii. 121 ; on 
the nerves of, iL 153, 171; on the 
organs of, in the gryllotalpa, ii. 237; 
of birds, experiments on, ii. 375 ; 
on the structure of the cells of the 
human lungs, ii. 303. 

Rate mucosum, black, of tlie negro, on 
the use of, ii. 135. 



Reversions, contingent, depending up- 
on three lives, L 4. 

Rhea amerieanOj L 450. 

Rhinoceros : — anatomical description 
of^ i. 41 ; account of some fonl re- 
mains of the, iL 66, 142; two-homed, 
account of the skeleton c£, iL 147 ; 
African, iL 157. 

Rhodium, a new metal, L 162. 

Richardson (Dr. W.) on the alteratioiis 
in the structure of the rocks in Denj 
and Antrim, i. 300. 

Riding and carriage exercise, advan- 
taf es derived from, L 349. 

Ritchie (Rev. W.) on a new photome- 
ter to determine the lelatiTe inten- 
sities of artificial lijght, &c. iL 231 ; 
on a new form of the differential 
thermometer, iL 309 ; on the per- 
meability of transparent screens of 
extreme tenuity by radiant heat, ii. 
310 ; on electric conduction, iL 350; 
on the electric and chemical theories 
of galvanism, iL 382 ; on the elas- 
ticity of threads of glass, and appli- 
cations of this property to torsion 
balances, iL 402. 

River Jordan, analysis of ihe water 
of, i. 275. 

Robertson (Rev. Dr. A.), now demon- 
stration of the binomial theorem, i. 
239 ; on the precession of the equi- 
noxes, i. 253 ; methods of calcu- 
lating the excentric from the mean 
anomaly of a planet, ii. 37 ; demon- 
strations of Dr. Maske]3me's foiv 
muke for finding the longitude and 
latitude of a celestial object from its 
right ascension and dedination, and 
for finding its right ascension and 
declination from its longitude and 
latitude, ii. 38. 
Robertson (J.) on the permanency of 
the variation of the compass at Ja- 
maica, i. 241. 
Rock crystal, account of a micrometer 
made of, ii. 141 ; on the methods of 
cutting for micrometers, ii. 124. 
Rocks, alterations in the structure of 

in Derry and Antrim, L 300. 
Rodriguez (Don Joseph) on the mea- 
surement of three degrees of the 
meridian conducted in England by 
Lieut-Col. W. Mudge, i. 435. 
Roget (Dr. P. M.), new instrument for 
performing the involution and evo- 
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- lution of numbers, ii. 2 ; explanation 
of an optical deception in the ap- 
pearance of the spokes of a wheel 
seen through vertical apertures, ii. 
230. 
Roots, on the origin and formation of, 
i. 328 ; on the causes which influ- 
ence the direction of the growth of, 
i. 398. 
Robs (Lieut. J. C), observations to de- 
termine the amount of atmospherical 
refraction at Port Bowen, ii. 296. 
Rotation, on the magnetism of iron 
and other substances during, ii. 241, 
243, 249, 251, 293, 295, 305; elec- 
trical and magnetic, ii. 287. 
Rumford (Count) on a curious phieno- 
menon observed on the glaciers of 
Chamouny, with observations on the 
propagation of heat in fluids, i. 133 ; 
on the nature of heat, and the mode 
of its communication, i. 139. 
Rumker (C), calculations of some ob- 
servations of the solar eclipse on 7th 
Sept. 1820, u. 150. 
Russell (Dr. P.) on the orifices found 
in poisonous snakes, i. 138 ; on the 
■ voluntary expansion of the skin of 
the neck in tne Cobra de Capello, or 
hooded snake, 1. 157. 

S. 

Sabine (Capt. £.) on irregularities in 
the direction of the compass needles, 
caused by the attraction of the iron 
in ships, ii. 109 ; on the dip and va- 
riation of the magnetic needle, ii. 
110; experiments to determine the 
acceleration of the pendulum in dif- 
ferent latitudes, ii. 144; on the tem- 
perature of the Caribbean Sea, ii. 
193; comparison of barometrical 

. measurement, with the trigonome- 
trical determination of | height at 
Spitzbergen, ii. 217; Hh the difle- 
rence in the number of vibrations 
made by an invariable pendulum in 
London and at Greenwich, ii. 360 ; 
on the ratio of the magnetic force 
in Paris and in London, ii. 326 ; 
on the diflerence in the length of 
the seconds pendulum in London 
and in Paris, ii. 329 ; on the dip of 
the magnetic needle in London, 
Aug. 1821, ii. 155, Aug. 1828, ii. 



357 ; on the reduction to a vacuum 
of an invariable pendulum, ii. 368 ; 
on the reduction to a vacuum of 
Capt. Kater's convertible pendulum, 
ii. 381 ; note on the Rev. F. Fal- 
lows*s observations with the pen- 
dulum at the Cape of Good Hope, 
ii. 39; on the diflerence in the num- 
ber of vibrations made by an inva- 
riable pendulum at Greenwich and 
Altona, ii. 403 ; on the correction for 
variations of temperature, ii. 404. 
Safety-lamp, Dr. Clanny's, i. 467. 

, Su-. H. Davy's, ii. 32, 35, 

61, 62. 
Salt, analysis of British and foreign, 

i. 356. 
Saltpetre, on the natural production of 

on the walls of buildings, i. 509. 
Salts, on super-acid and sub-acid, i. 

289. 
Sap in trees, on the ascent of, i. 53 ; 
on the descent of, i. 118, 201; the 
motion of, i. 147 ; the state in which 
it is deposited during winter, i.'172. 
Saturn, on the figure of, i. 203, 246, 
298; the climate and atmosphere 
of, i. 246. 
Saussure (Th. de) Sur la decomposition 
de Tamidon k la temperature atmo- 
sph6rique par Taction de Tair et de 
1 eau, ii. 105. 
Say (Thos.) on the genus Ocythoe, ii. 

108. 
Schehallien, lithological survey of, i. 

409. 
Schreibers (Dr. C.) on a doubtful am- 
phibious animal of Germany, called 
Proteus Anguinus, i. 47. 
Schroeter (J. J.) on the planet Vesta, 

i. 270. 
Scilly Islands, on the current to the 

westward of, ii. 17. 
Scoresby (W.) on the anomaly in the 
variation of the magnetic needle as 
observed on ship-board, ii. 108; 
experiments on the magnetical pro- 
perties in steel and iron by percus- 
sion, ii. 168, 210. 
Sea serpent, — description of an extra- 
ordinary marine animal, ii. 302. 
Sea-sickness, on the origin of, i. 349. 
Sea- water, on the specific gravity, tem- 
perature, and saline contents of, ii. 
73,111,178,355. 
Sea-worm, on the shell of the, i. 234. 
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Seal, on the difference of the teeth 
and shape of the skull in different 
species of, ii. 168 ; on the structure 
of the funis and placenta of^ ii. 213. 

Second surfaces of transparent plates, 
their action upon light, ii. 395. 

Seeds, on the direction of the radicle 
and germen during the vegetation 
of, i. 218. 

Sempervivum tectorum, the purest ma- 
lic acid prepared from, ii. 23. 

Sepia and the Vermes testacea, distin- 
guishing characters between the ova 
of, ii. 75. 

Seppings (R.) on a new principle of 
constructing ships of war, i. 496. ii. 
80, with remarks on, by Dr. Young, 
1. 498 ; by M. Dupin, IL 62 ; on a 
new principle of constructing meiv 
cantile ships j ii. 125. 

Serpentiform fishes, on a newly disco- 
vered genus of, ii. 302. 

Serpents, on the poisonous fangs of, 
ii 101. 

Scwell ( W.) on a canal in the medulla 
spinalis of some quadrupeds, i. 325. 

Sex not given to the eggs of birds, or 
to the spawn of fishes or insects, at 
any very early period of their growth, 
ii. 347. 

Shark, ovo-viviparous, on the mode of 
breeding of the, i. 374. 

Sheep, new variety in the breeds of, 
i. 451. 

Shell-fish, burrowing and boring, on, 
ii. 278. 

Shells:— fossil, ii. 198, 220; worm- 
shells, description of a rare species 
of, i. 283, 234. 

Ship-building, on a new principle in, 
i. 496, 498. ii. 62, 80, 125. 

Ships : — mercantile, on a new principle 
of constructing, ii. 125 ; on the ap- 
plication of electrical combinations 
to the preservation of the copper 
sheathing of, ii. 207, 2 J 3, 242, 284. 

Ships of war : — on a new principle of 
constructing, i. 496. ii. 80 ; re- 
marks by Dr. Young, i. 498 ; by M. 
Dupin, ii. 62. 

Siamese twins, united, account of the, 
ii. 397. 

Si^ht : — a case of the recovery of, after 
having been deprived of it by cata- 
ract, i. 58 ; near and distant, obser- 
vations relative to, i. 444, 454. 



Silver, discovery of in Herland coppeir- 
mine, i. 42. 

Simons (Dr.) on the velocity of sound, 
ii. 401. 

Sirius, its light compared with that of 
the sun, ii. 355. 

Skiddaw, the height of, ii. 98. 

Sliding-rule, extension of the principle 
of the, ii. 2. 

Smith (T.) on the poisonous fangs of 
serpents, ii. 101. 

Smithson (J.), anal3rsis of some cala- 
mines, i. 102; on a discovery df na- 
tive minium, i. 232 ; on the com- 
pound sulphuret from Hue! Boys, 
i. 284 ; on the composition of zeo- 
lite, i. 396; on a substance from 
the elm tree, called ulmin, i. 447 ; 
on a saline substance from Mount 
Vesuvius, i. 474; facts relative to the 
colouring^matters of vegetables, ii.86. 

Snakes: — poisonous, on the orifices 
found in, i. 138; hooded, on the 
voluntary expansion of the skin of 
the neck of, i. 157; on the progres- 
sive, motion of, i. 424. 

Snow, red, on the fungi which consti- 
tute the colouring-matter of, ii. 128. 

Snowdon, on the measurement of, ii. 
132. 

Sobieski's Shield, on the changes of the 
variable star in, i. 180. • 

Solar and terrestrial light, some experi- 
ments on, ii. 120. 

rays that occasion 

heat, experiments on, i. 23, 94. 
eclipse: — 7th Sept. 1820, calcu- 



lations of some observations of, ii. 
150 ; predicted by Thales, on the, 
i. 400.' 

— light, experiments on, i. 61. 

— observations, the use diat may be 
drawn from, i. 49. 

rays, on magnetic influence in. 



ii. 27, 263, 351. 

tables, Delambre's, corrections 



thereof required by the Greenwich 
observations, ii. 828 ; required by 
Mr. South's observations, ii. 305. 

Solids :— on the attraction of such as 
are terminated by planes, i. 433 ; 
on the friction and abrasion of the 
surfaces of, ii. 364. 

Somerville (Dr. W.) on the magneti- 
zing power of the more refrangible 
solar rays, ii. 263. 
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Sorbic acid, a new vegetable acid, ii. 

22. 
Sound, on the velocity of, ii. 188, 221, 

332, 401. 
and light, experiments respect- 
ing, i. 8. 
Sounds inaudible by certain ears, on, 

ii. 133. 
Sounding-board, in Attercliffe church, 

description of, ii. 349. 
South (J.), observations of the apparent 
distances £^nd positions of 458 douUe 
and triple stars, ii. 253; on the dis- 
cordances between the sun's obsei^ 
ved and computed right ascensions, 
ii. 285, with f rof. Airy's remarks on, 
ii. 305 ; observations of the apparent 
distances and positions of 380 double 
and triple stars, iL 224. 
Space :— on the power of penetrating 
into by telescopes, i. 5 ; by naked 
vision, i. 6. 
Specific names, on their necessity to 
all such functions of simple elements 
as represent definite physical pro- 
perties, ii. 299. 
Spnerical surfaces, on the aberration 

of, ii. 126. . 

Spheroid, on the expansion in a series 

of the attraction of a, ii. 162. 
Spheroids, on Laplace's method for 
computingthe attractions of, i. 413, 
415. 
Spinal marrow :— on the formation of 
the canal in the proteo-saurus for 
the, ii. 128 ; on its influence on the 
action of the heart, ii. 8, 10. 
Spine, on the mechanism of the, ii. 

170. 
Spleen, its structure and uses, i. 283, 

295. ii. 137. 
Springs, mineral, of England, discovery 

of bromine in, ii. 402. 
Sqtialiis acarUhius, structure of the, i. 

374. 
Squalua maximus, anatomical account 

of, i. 329, 332, 471. 
Square roots of negative quantities, on 
the objections raised against the geo- 
metrical representation of, ii. 371. 
Standards of linear measure, on errors 
arising from the thickness of the bar 
in which they are traced, ii. 409. 
Standert (H. C), description of mal- 
formation in ihe heart of an infant, 
i. 195. 



Stannanea and stannane, i. 426. 
Stapes, on the physiology of the, 1. 188. 
Star, variable, in Sobieski's Shield, on 

the changes of, i. 180. 
Starch, sugar from, ii. 105. 
Stars, catalogue of nebulae and clusters 

of stars in the southern hemisphere, 

ii. 334. 
, double, on the changes in the 

relative situation of, i. 126, 158. 
-, double and triple, observations of 



the apparent distances and positions 
of, ii. 224, 253. 

— , fixed : — on the declinations of, 
i. 245. ii. 182, 183, 203; north polar 
distances of, i. 449, 477. ii. 29, 205 ; 
on the parallax of the, ii. 65, 66, 76, 
79, 93, 102; 274, 308 ; on the me- 
thods of constructing a catalogue of, 
ii. 99 ; investigation of the enects of 
parallax and aberration of, ii. 151 ; 
catalogue of, between the zenith of 
Cape Town and the south pole, ii. 
222; on the annual variations of, 
ii. 251 ; method of comparing the 
light of with that of the sun, ii. 355. 
-, on the relative distances of c1u»t 



ters of, ii. 100. 

Steam-engines in Cornwall^ on the pro- 
gressive improvements in the effi- 
ciency of, ii. 393. 

Steel : — ^the best kind of for a compass 
needle, ii. 141 ; developement of 
magnetical properties in by percus- 
sion, ii. 168, 210 ; on the alloys of, 
ii. 169 ; hard and soft, on the elasti- 
city and strength of, ii. 218. 

Stodart (J.) on the alloys of steel, ii. 
169. 

Stomach: — ^human, on the gastric 
glands of, and the contraction which 
takes place in that viscus, ii. 79 $ 
influence of the nerves of the eighth 
pair on, L 486 ; of animals, nature 
of the acid and saline matters usuaUy 
existing in, ii. 204; on its structure 
in animals, i. 256, 261; of the du-> 
gong, peculiar structure of, ii. 134 ; 
of the zarifia, ii. 389. 

Stone, new mode of performing the 
high operation for the, ii. 131. 

Stones : — containing fixed alkali, me- 
thod of analysing, i. 196; bitumen 
in, ii. 202. 

I Stony substances said to have fallen 
I on the earth, on, i. 75, 109. 
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Storer (Dr. J.) on an ebbing and flow- 
ing stream discovered by boring in 
the harbour of Bridlington, ii. 6. 

Stream, an ebbing and flowing, ii. 6. 

Sublimate, corrosive, on, ii. 173. 

Sugar from starch, ii. 105. 

>, examination of, ii. 325. 

Sulphate of magnesia, on the manufac- 
ture of at Monte della Guardia, ii.48. 

Sulpho-naphtbalic acid, on, ii. 265. 

Sulphovinates, on, ii. 272. 

Sulphovinic acid, ii. 350. 

Sulphur, examination of, i. 320. 

and phosphorus, on some com- 
binations of, i. 440. 

Sulphuret : — triple, of lead, antimony, 
and copper, i. 134 ; analysis of, i. 
138, 284 ; of copper, oh the different 
kinds of, i. 137 ; of iron, remarks 
on, i. 155 ; compound, from Huel 
Boys, composition of, i. 284; of car- 
bon, production of cold by the eva- 
poration of, i. 473. 

Sulphuretted chyazic acid, ii. 21. 

Sulphuric acid and alcohol, on the 
mutual action of, ii. 271, 350. 

Summer solstice, 1812, Mr. Pond's 
observation of, i. 443. 

Sun : — ^method of viewing with tele- 
scopes of large apertures, i. 21 ; re- 
frangibility of the invisible rays of, 
i. 22 ; on the causes or symptoms 
of its variable emission of light and 
heat, i. 49, 55; on the motion of the, 
i. 197; on the discordances between 
the observed and computed right 
ascensions of, ii. 285, 3Go ; method 
of comparing the light of with that 
of the fixed stars, ii. 355 ; its light 
compared with Sirius, with a candle, 
with the moon, ii. 355. 

Sun's rays, the black rete mucosum 
of the negro a defence against the 
scorching effect of, ii. 135. 

Suspension bridges, mathematical the- 
ory of, ii. 269. 
Swallow of Java, on the nests of the, 
ii. 77. 

T. 

Tabasheer, on the optical and physical 
properties of, ii. 115. 

Tadpole : — on the formation of fat in 
the intestine of, ii. 49 ; on the 
changes the ovum of the frog under- 
goes during its formation, ii. 227. | 



Tan artificially produced, i. 193, 205, 

220. 
Tannin, on an artificial substance pos- 
sessing the properties o^ L 190, 
205, 220. 

Tanning, on the operation of astrin- 
gent vegetables in, i. 114. 

Tantalium and columbium, on the 
identity of, i. 336. 

Tapir of Sumatra, account of the ske- 
leton of the, ii. 147. 

Teeth of the Delphinus gangeticus, 
description of, ii. 99. 

Telescopes : — on the power of penetra- 
ting into space by, L 5 ; of large 
apertures, method of viewing the 
sun with, i. 21 ; experiments with 
to determine very small angles, i. 
166; achromatic, on the construc- 
tion of with a fluid concave lens, 
ii. 333, 345 ; on computing the ra- 
dii of curvature for achromatic ob- 
ject-glasses, ii. 316; Cassegrainian, 
compared with the Gregorian, i. 
468, 493; refracting, constructed 
with a fluid concave lens of 7*8 
inches aperture, ii. 356; zenith, 
method of applying the vertical float- 
ing collimator to, u. 342. 

Tellurium, i. 351. 

Temperature, determination of the 
higher degrees of by means of a new 
register -pyrometer, ii. 331, 404; 
correction for its variations with the 
invariable pendulum, ii. 404. 

Temperatures, high, on the measure- 
ment of, ii. 331. 

Tendrils of plants, on the motions of, 
i. 434. 

Tennant (S.) on the composition of 
emery, i. 94 ; on two metals found 
in the black powder after the solu- 
tion of platina, i. 161 ; on pro- 
ducing a double distillation by the 
same heat, i. 513; mode of procu- 
ring potassium, i. 513. 

Teredo, shell of the sea-worm proved 
to belong to a species of, i. 234. 

Teredo gigantea, on the shell of, i. 234. 

Teredo navalis^ anatomy of the, i. 234. 

Thales, on the solar eclipse said to 
have been predicted by, i. 400. 

Thames water, on the spontaneous 
purification of, ii. 376. 

Thermometer, differential, on a new 
form of the, ii. 309. 
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Thermometer, its higher degrees esti- 
mated hy a new register-pjTometer 
ii. 404. 

Thennometrical harometer for mea- 
suring altitudes, ii. 68; measure- 
ment of Snowdon by, ii. 132. 

Thomas (H. L.), anatomical descrip- 
tion of a male rhinoceros, i. 41. 

Thomson (Dr. Thomas) on oxalic acid, 
i. 285 ; analysis of a new species of 
copper ore, i. 479 ; on some of the 
compounds of chromium, ii. SIS, 

Threads of glass, their elasticity ap- 
plied to torsion balances, ii. 402. 

Tiarks (Dr. J. L.), observations made 
with chronometers for ascertaining 
the longitude of Madeira and Fal- 
mouthy ii. 219. 

Tides between Fairleigh and the North 
Foreland, and explanation of the 
supposed meeting of the tides near 
Dungeness, ii. 113. 

Tillard (S.), narrative of the eruption 
of a volcano in the sea ofi the Island 
of St. Michael, i. 422. 

Timber, on the expansion and contrac- 
tion of, ii. 73. 

Tin mine, Relistian, account of, i. 275. 

Titanium, metallic, ii. 180, 199. 

Toad, common, on the poison of, ii.262. 

Todd (J. T.), experiments on the tor- 
pedo, ii. 36, 57. 

Tongue, on the structure of the, i. 111. 

Torpedo, experiments on the, ii. 36, 
57, 354. 

Torsion, modulus of, in different species 
of wood and of metals, ii. 362. 

Torsion balance constructed with 
threads of glass, ii. 402. 

Transit instrument, made by Mr. Dol- 
lond for the Cambridge University, 
ii. 246; on the derangements of, 
ii. 261, 311; description of Sir J. 
South's, ii. 285. 

Tredgold (T.) on the elasticity and 
strength of hard and soft steel, ii. 
218. 

Trees : — on the ascent of the sap, i. 53 ; 
the descent of the sap, i. 118, 201 ; 
the motion of the sap, i. 147; state 
in which the sap is deposited during 
winter, i. 172; reproduction of buds, 
i. 200 ; on the inverted action of the 
albumous vessels, i. 236 ; on the for- 
mation of the bark, i. 258 ; on the 
inconvertibility of bark into albur- 



num, i. 290 ; on the alburnum of, i. 
311; origin and formation of the 
roots, i. 328 ; on the parts impaired 
hy age, i. 368 ; on the causes which 
influence the direction of the growth 
of the roots, i. 398 ; on the expansion 
and contraction of timber in different 
directions relative to the position of 
the medulla, ii. 73 ; on the office of 
the heart wood, ii. 87. 

Trigonometrical survey, i. 33, 129. 
ii. 185. 

Trimmer (W. K.), account of some 
organic remains found near Brent- 
ford, i. 459. 

Troughton (E.), method of dividing 
astronomical and other instnunents 
by ocular inspection, i. 323. 

Turner (Dr. E.) on the composition of 
chloride of barium, ii. 377. 

Twins, Siamese, account of them, ii. 
397. 

U. 

Ulmin, i. 4,47. 

Uran-glimmer, on two species of, i. 209. 

Ure (Dr. A.), experimental researches 
on caloric, ii. 97 ; on the ultimate 
analysis of vegetable and animal sub- 
stances, ii. 179. 

Urethra: — human, on the, ii. 130; on 
the re-establishment of a canal in the 
place of a portion which had been 
destroyed, ii. 149. 

Uric acid : — on the effects of magnesia 
in preventing an increased formation 
of, L 363, 469 ; purpuric acid ob- 
tained from, iL 100. 

Urinary calculus : — on the structure of 
calculi, i. 303, 305 ; account of one 
of uncommon magnitude, i. 339; 
cystic oxide, a new species of, i. 376 ; 
on the tendency to calculous dis- 
eases, ii. 359, 412; analysis of se- 
veral belonging to the Norfolk and 
Norwich Hospital, ii. 359. 

1 organs and secretions of some 

of the amphibia, ii. 94 ; of two spe- 
cies of the Rana, account of, ii. 140. 

Urine : — on the composition of, i. 364; 
influence of acids upon the composi- 
tion of, i. 469 ; of the camel, on the, 
i. 244; its dissimilarity in animals 
whose diet is similar, ii. 140. 

Uterine system in women, on a mal- 
conformation of, ii. 95. 
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VteruM, IniDHOifQB thepungeof die 
ovmn fron the orariiiiu to die, ii. 70. 



V. 



Vacuo, oo the dectrieal pbenomeiia ex- 
hibited in, & 159; oo therednction 
of the Tibratioiii of pendnlums to a 
▼acuam, iL 368, 381. 

Vaiaseaiix Anglais, de la atnictiire dei^ 
it 162. 

Van Beek (Dr.), obaervations on die 
velocity of sound, ii. 401. 

Valorization, on the ezisteoce of a limit 
to, iL 286. 

Vas breve, on the discovery of valves 
hi the branches of the, u. 137. 

Vegetable and animal sabstanoes, on 
m nltimate analysis d, iL 179. 

Vegetables: — astringent, dieir opera- 
tion in tanning, L 114; change of 
some of the proximate princip&s of 
into bitmnen, L 159 ; on the colonic 
ing matters at, ii. 86. 

V^etation of seeds, on the direction 
of the radicle and germoi, i. 218. 

Veins, metalliferous, electro-magnetic 
properties at, iL 412. 

Velocities, angular, on the mediods 
best adapted for producing the great- 
est, iL 393. 

Velocity of sound, on, ii. 188, 221, 332, 
401. 

Vermes testacea, and the Sepia, dis- 
tinguishing characters between the 
ova of, ii. 75. 

Vesta, planet, L 270, 271. 

Vesuvius, on a saline substance from, 
i. 474 ; on the eruptions of, ii. 339. 

Vibrio tritici, microscopical observa- 
tions on the, iL 179. 

Vision :— on the mechanism of the eye, 
L 35 ; case of the recovery of sight 
after having been deprived of it by 
cataracts, i. 58 ; power of the eye to 
adjust itself to different distances, i. 
62 ; chemical nature of the humours 
of the eye, i. 108; account of two 
children bom widi cataracts in their 
eves, i. 254 ; eiroeriments on, i. 411 ; 
observations relative to the near and 
distant sight of difierent persons, i. 
444, 454; anatomical structure of 
the eye, ii. 159 ; on the motions of 
the eye, ii. 190, 195 ; on semi-de- 
cussation of the optic nerves, ii. 21 1 ; 



case of « My vho leenveA s%)rt at 
an advanced age, ii. 289. 

Volcano m the sea off the island of St. 
Michael, n aiiati ve of the craptioo cS, 
i. 422 ; in the moon, ii. 142. 

Volcanoes, on die phenomena d, iL 
338. 

Volta (A.) on the el ectricity excited by 
the mere contact of diflerent con- 
ducting substances, L 27. 

Voltaic ^paratus, L 252, 317. 

battery, experiments with a, 

ii. 27 ; its iimnence in obviatniff die 



effects of die division of die eighth 
pair of nerves, iL 156. 

W. 

Walker (R.) on die prodnction ci ar- 
tificial cdd by muriate ci fime, i. 40. 

Walker (J.) on the resistance of fluids 
to bodSes passing through diem, iL 
327. 

Wahrus, some curious £Kts respecting 
die, ii.213. 

Ware (James): — case of the recovery of 
sight after having been deprived of 
it by cataracts, L 58; observations 
relative to the near and distant s^;ht 
of different persons, i. 444, with Sir 
G. Blagden s additional remarks on, 
454. 

Warren (Rev. J.) en the objections 
against the geometrical representa- 
tion of the square roots of negative 
quantities ii. 371 ; on the geome- 
trical representation of the powers of 
quantities whose indices involve the 
square roots of negative quantities, 
ii. 382. 

Water : — on the quantity of gases ab- 
sorbed by, i. 103 ; its equal tempe- 
rature at the bottom of lakes, i. 133 ; 
on the compressibility of, ii. 134, 
289. 

of the Mediterranean, on die, 

ii. 355. 

■, Thames, on the spontaneous pu- 



rification of, ii. 376. 

Waters, mineral, of Britain, on the oc- 
currence of iodine and bromine in, 
ii. 402. 

Watt (G.) on basalt, i. 151. 

Wavellite, a new mineral, L 181. 

Wax, vegetable, from Brazil, i. 404. 

Weaver (Thos.) (m the fossil elk of Ire- 
land, ii. 246. 



